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Fitting Up Radiator Coils. 



Fitting Up Wheels. 
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A Difficult Feat. Carriage Body Removed, Showing Running Gear and Motor. 
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A CALL FOR STRONGER PASSENGER CARS. 

The Pullman Company recently made the very sig- 
nificant statement that, during the year ending Sep- 
tember 1, 1903, not a single passenger was killed or 
injured on a Pullman car in the State of New York. 
They, also announced that although in the past three 
years the company had carried in all parts of the 
United States a total of 32,639,341 passengers, only 
six persons were killed (in two disastrous wrecks) 
and only four persons were seriously injured. 

Compare these figures with the official ; statistics of 
railroad accidents in any given year, say for the year 
1902, when 345 passengers were killed and 6,683 were 
injured. Of the thirty-two and a half million passen- 
gers that were carried in the three years in Pullman 
cars, only one in every three and a quarter million 
was killed or injured; but of the 640,000,000 passen- 
gers carried during the year 1902 in ordinary cars, 
over 7,©00 passengers, or about one in every 92,000, were 
killed or injured. In other words, of two passengers 
who board a train together, he who enters a Pullman 
car has thirty-six chances of reaching the end of his 
journey in safety against one chance of his fellow pas- 
senger who enters an ordinary day coach. 

Those of us who read between the lines in the ac- 
counts of railroad disasters, that appear with such 
shocking frequency in the columns of the morning pap- 
ersrwill not be at all surprised at these figures. The 
story of the smash-up, if it be a collision, may vary in 
details; but the general features will have a marked 
similarity. Thus the mail clerks will be killed out- 
right, and the occupants of the smoker and first day 
coach, which in all probability will telescope into each 
other, will divide up the list of casualties pretty evenly 
between killed and injured; unless, indeed, a broken 
steam pipe is accountable for the parboiling of the 
whole mass of unfortunates; while incidentally the 
account will mention that the Pullman cars, after ex- 
pending their momentum in crushing up the lighter 
first-class coaches, smokers, baggage cars, etc., came 
to rest, without any serious injury, and more often 
than not without even leaving the rails. Should they 
leave the rails and roll down an embankment, the 
passengers are pretty sure to escape with the conven- 
tional "bad shaking up." 

Now, what do these results teach us? Just this — 
that if we cannot make railway travel safe by install- 
ing the very best signal systems, and by the careful 
selection of enginemen and train hands, "switchmen, 
and operators; if we must forever go on having rail- 
way smashes, we can at least save the limb and the 
life of the passenger by building cars on the lines of 
the Pullman and rendering them practically accident- 
proof. 

The strength of the Pullman car lies in its very 
massive underframe, the heavy steel angles and plat- 
ing that are worked into the vestibule ends, and the 
massive vertical vestibule frames, which prevent the 
platforms from riding one upon another and shearing 
their way through the structure of the adjoining car. 
There is no question that it would be possible greatly 
to increase the safety of ordinary passenger travel, by 
constructing all railroad cars on the vestibule principle 
and building intb the platforms that steel framing, which 
is largely answerable for the immunity from destruc- 
tion in bad railroad wrecks of the present Pullman 
car. The railroad companies will naturally raise the 
objection that to give to all cars the strength of Pull- 
rftan construction would so greatly increase the weight 
of trains, that the engines would be unable to cope 
with the service. But it is a fact that the strength and 
indestructibility of the Pullman car could be imparted 
to the ordinary first-class coach without any serious 
increa.se in the weight of the latter. The Pullman car 



is loaded down with a lot of unnecessary weight both 
in its structure and in its embellishments, which could 
be got rid of in the proposed type of car. A consider- 
able saving of weight might be made by building the 
underframe, the sides below the sills, the platforms, 
and the vestibules, entirely of steel. This, indeed, has 
been done by the Illinois Central Railroad, to which 
too great credit cannot be given for the advance that 
has been made in its new steel passenger cars. 

The steel passenger car is not by any means a nov- 
elty. In fact, between thirty and forty years ago, one 
of this type was constructed in this country and 
formed the subject of illustration in the columns of 
the Scientific American, while in Europe not only are 
the underframes of all cars built of steel, but there is 
a large number of freight cars of various types of 
metal construction that have proved their durable 
qualities by nearly half a century of service. In a rail- 
way collision it is always the weakest element that 
gives way. When telescoping occurs, it is the oldest 
car that is sliced in half by the platform of the ad- 
joining car. With trains built entirely of steel cars, or 
cars with steel underframes, the injuries of a collision 
would be confined very largely to bruises and some 
broken limbs, due to the passengers being hurled vio- 
lently forward under their own momentum. But the 
horrible dismemberment, the wholesale crushing out 
of life, now due to the telescoping of cars, would be 
of very rare occurrence. Indeed, with steel cars it is 
questionable whether telescoping would extend, even 
in the most severe collisions, much beyond the first 
eight or ten feet in the car. 

In view of the shameful slaughter that has lately 
been going on upon our railroads in a series of acci- 
dents that is nothing short of a national disgrace, it 
becomes the duty of legislation to stipulate that for 
all new passenger cars, a certain minimum standard 
strength and excellence of construction shall be speci- 
fied. By the mandate of the government we have the 
automatic coupler and the train brake; the time has 
now come for the government to demand for every 
passenger on the railroad the same immunity from 
maiming and death as is shown by the Pullman Com- 
pany, in their statement of only ten persons killed or 
wounded out of thirty-two and a half million passen- 
gers. 



CAN THE THEATER FIRE BE PREVENTED? 

The panic and horror of collision at sea, with the ter- 
rible roar of the engulfing water, is only exceeded by 
that most pitiful of calamities — the theater fire. The 
very idea of the house of mirth being turned into a 
holocaust must appeal most strongly to even the 
hardest heart. The painful accident at the Iroquois 
Theater, Chicago, on the afternoon of December 30, 
when over 600 people were killed and some hundreds 
injured, is so very recent in the minds of all that it is 
unnecessary to dwell on the harrowing incidents of 
that awful scene. Suffice it to say that the fire is the 
third worst on record, the Ring Theater in Vienna, 
where 875 lives were lost, being the worst. The Brook- 
lyn Theater fire in 1876, when 297 persons lost their 
lives, was brought home closer to us than any other. 

The question of theater fires has received exhaustive 
treatment abroad. Out of 516 theater fires of which we 
have record, 460 were burned in the hundred years 
1777 to 1877. These figures would now be consider- 
ably increased. The average , life of an American 
theater at this period was only eleven to thirteen years, 
but fireproof construction has certainly doubled the 
life of the structures. Strange to say, the danger is 
only doubled during the performances, owing to the 
great watchfulness displayed while the audience is in 
its seats. Mr. W. Paul Gerhard, C. E., writing in the 
Scientific American Supplement, says: 

"The lives of people in theaters, whether spectators, 
actors, musicians, chorus singers, ballet girls or stage 
hands, are, therefore, endangered: 

"1. By smoke, fire gases, heat, asphyxia, exhaustion. 

"2. By fire burns. 

"3. By jams, knocking over, falling down stairs, 
trampling, crush. 

"4. By direct shock or fright. 

"5. By accidents, such as the falling of the central 
chandelier. 

"The long list of theaters destroyed by fires breaking 
out during a performance^and the numerous instances 
of fires breaking out during these hours, but which are 
put out before spreading, are proof sufficient that the 
dangers spoken of are constantly threatening the 
theater-going public." 

The third cause is quite as likely to result in death 
as the second, and seems wholly unnecessary if proper 
means are provided for a quick and orderly exit. Mr. 
Gerhard further says: 

"If only plenty of exits are provided, so that, under 
all circumstances, the whole audience, even when 
frightened and suddenly thrown into a state of high 
mental excitement, can leave the building inside of 
two or three minutes, the fire-resisting qualities of the 
building are of less consequence, as regards the safety 



of the persons in the theater. In fact, a theater in- 
ferior in point of construction, but having exits as 
above described, would be safer than one built thor- 
oughly fireproof, but otherwise not well arranged and 
not provided with sufficient stairs and exits, and where, 
therefore, in case of a false or real alarm of fire, or 
a panic from any cause, the people would be necessarily 
in grave peril." 

In nearly all cities the regulation of the building of 
theaters is under the building department, but the 
fire department should have a voice as well. After 
construction, the theater is under the jurisdiction of 
the fire and police departments, who jointly look out 
for the safety of the public, the police at the front of 
the house and the firemen behind the curtain. We 
might give endjess rules for the construction of safe 
playhouses, but our hand is stayed when we consider 
that apparently every safeguard known to modern 
science had been lavished on this theater, which had 
been opened less than five weeks. It is credibly stated 
that large sums had been spent to render the house 
immune from the very enemy which destroyed it. Still, 
the fact remains that one of the worst tragedies of 
modern times, involving a greater loss than the Span- 
ish-American war, occurred in a "fireproof" building 
in broad daylight. Whatever may be the verdict which 
fixes responsibility, one thing is certain — the fire cur- 
tain must be so stiffened that no draught can belly it 
out so that it can bind or leave its groove. It must 
be arranged so that it can be tripped from the stage 
or the auditorium by purely mechanical means, very 
strongly and reliably constructed. The mechanism 
should be designed so that in case of any breakdown 
the curtain at once falls to the danger position. Pos- 
sibly a steel girder spanning the proscenium and 
working vertically in well-oiled metal channels would 
be sufficient to carry a reinforced curtain, whose edges 
are anchored to the channels at regular intervals 
by steel guides. The fireproof wall should be 
extended up to meet the girder at the stage. 
Possibly two curtains would minimize the danger. 
Wood should be excluded absolutely from the stage, 
except where required by the scenery, and then it 
should be fireproofed. It is imperative that fireproof 
paint be used, and that all gauzes and scenes ( drop and 
borders) be impregnated with chemicals. Asbestos 
can be freely used in properties, and wire rope should 
be substituted for ordinary ropes wherever possible. 
Accumulations of scenery should be avoided, and dress- 
ing rooms and all workshops and paint shops should 
be located in adjacent buildings connected by one fire 
door. The most modern fire appliances, such as sprink- 
lers, should be provided; and lastly the inspection 
should be eternal. Even then, would there be any 
guarantee of immunity from loss of life by panic or 
fire? No; there is not; but we could at least feel 
that every human resource had been exhausted. 



A NEW STUDY OF BIRD LIFE. 

The myriads of migratory birds on their way south 
at this season of the year will be the subject of special 
scientific study on the part of the various ornitho- 
logical societies and the experts of the Department of 
Agriculture. To the average person only indifferently 
interested in bird life there may seem little in the 
migration of the summer birds to furnish data for 
scientific deductions; but the modern student of our 
native birds sees in these annual flights material for 
reflection and observation of the greatest importance. 
The constant relationship existing between our agri- 
cultural crops and the migratory birds is a fact that 
has only in recent years been fully comprehended, and 
each season new data for study are collected by the 
expert observers. The problem of weed destruction is, 
for instance, intimately wrapped up in the migratory 
habits of the millions of our summer birds. Many 
of our most noxious garden and field weeds produce 
in a single season as many as one hundred thousand 
seeds, and in three seasons a single one of these plants 
would give birth to ten billion weeds. 

There is only one effective agency that keeps in 
check these prolific weeds. When the seeds of the 
weeds ripen in the late summer and fall the millions of 
migratory birds begin their journey southward, de- 
vouring the weed seeds at the most critical stage of 
their lives. A few of the birds eat a number of seeds 
throughout the whole summer, but the vast majority 
eat them in the early autumn and early spring, a few 
staying North with us to pick up the seeds which fall 
on the ground when covered with snow. They gorge 
themselves with the weed seeds until their stomachs 
are distended to three times their normal size. All of 
our common song and plumage birds are great seed 
destroyers, and the blackbirds, meadow larks, spar- 
rows, goldfinches, doves, quails, siskins, grosbeaks, and 
grass birds will eat all the way from one hundred to 
one thousand seeds of weeds at a single meal. They 
begin their annual campaign against the weed seeds 
in the far North as early as late August, and they move 
southward as the season advances and the seeds, ripen 
In the lower part of the New England and Middle 
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States. Their migration is consequently due to a large 
extent to the maturing of the weed seeds, and , they 
move southward only so fast as they devour their 
favorite seeds in each section. Fortunately, different 
species of birds choose different kinds of seeds as their 
favorite food, and very few weeds escape. 

Thus the blackbirds make their first raid upon the 
seeds of the common smartweed or bindweed, and the 
field sparrows select the seeds of crab grass. Nuttall's 
sparrow shows a particular penchant for the seeds of 
the wild amaranth and lamb's-quarters. Tree spar- 
rows are found most frequently hunting seeds of 
pigeon grass, while the obnoxious pigweed attracts 
the snowfiakes and goldfinches. It is becoming evi- 
dent to the students of birds that they are influenced 
almost solely in their migratory habits by the harvest 
of weed seeds, and not by the climate. We have al- 
ways supposed that the birds started southward as 
soon as the chill of autumn approached, but cold, 
frosty weather might come in August, and the birds 
would not begin to migrate. They are not weather 
prophets at all, but simply hungry little creatures fol- 
lowing in the footsteps of ripening seeds. 

It is quite evident to bird students that many of 
our. birds could be induced to stay North all winter 
if they could be supplied with an abundance of choice 
seeds. Some seasons they linger with us so late in 
the season that wonder is expressed by the casual ob- 
server, but the reason for it is that the seeds of some 
choice weeds have been late in ripening, or the birds 
have found an unexpected harvest of them in the 
vicinity. As a visible proof of this constant relation- 
ship existing between the migration of birds and the 
supply of food, it is only necessary to refer to the 
fact that more birds, and a greater variety, winter in 
our city parks than can be found in the cold, bleak 
woods or fields. It has been supposed that these birds 
have been induced to stay with us because of the 
greater or less protection they receive in the heart of 
a city from the cold weather; but the chief reason of 
their sojourn in the North through the winter is the 
greater abundance of food found in the city parks. 
In a thousand ways food is supplied to them in the 
parks which they could not get in the wild woods and 
fields. In most of our parks the visitors and school 
children feed the birds and squirrels, and in late 
years the department of parks has essayed to supply 
the winter birds with all the food they could eat. As 
a direct result of this policy the winter bird inhabi- 
tants of our city parks are steadily increasing. 

In the new study of "bird life, it is becoming evident 
to those most interested in the subject that it is 
possible to make our winter birds more numerous by 
simply feeding them and providing them with winter 
protection. Bird houses should be more generally con- 
structed. These should be built for the purpose of 
sheltering the birds from cold snowstorms and wintry 
winds and rain. They should be built with the north 
and west side made wind and rain-proof, and the south ; 
and east sides with openings and wide verandas 
where the birds can sun themselves and dry their 
plumage after a rain. There should be an inner and 
outward compartment, where the birds can retire in 
very cold weather. The inner compartment should 
be supplied with plenty of soft cotton, hay, and woolen 
rags. To reach the inner compartment it should be 
necessary for the birds to pass through the first, and 
then down a long passage to a door which opens at the 
opposite end. In this way the bird house is made suit- 
able for all weather. The walls of the inner compart- 
ment should be made double, with felt lining between 
them. Then in the coldest weather, our most sensi- 
tive birds can find . ample protection from snow and 
wind. To introduce them to their new winter quarters, 
choice seeds and food should be scattered all through 
the house, and they will gradually follow this, and 
become enamored of their new home. The cost of 
constructing such a bird house for winter habitation 
need be very little. The outside architectural features 
will of course increase the expense to any sum one may 
wish to put in the house. With thousands of these 
built all. over the country, our winter population of 
plumage, and even song birds, would rapidly increase. 

There is one feature of bird migration which scien- 
tists have made special studies of in the last few 
years, and which is intimately associated with the 
food question. It was supposed formerly that migrat- 
ing birds traveled very rapidly, some covering the 
distance between the Southern and Northern States in 
an incredibly short time. Some were even said to fly 
at the rate of fifty and sixty miles an hour, and to keep 
this up for eight and ten hours a day, as if anxious 
to get back to their winter or summer haunts. The 
very contrary has been found to be the case. The mi- 
gration journey is a period of harvest-time joy and 
celebration for the birds, and they are happy and joy- 
ful throughout. It is a period of feasting,- of gluttony, 
and oftentimes of song. The birds move slowly, if 
the food is abundant, lingering in one place for days 
and weeks where the harvest is particularly good. 
Instead of traveling rapidly in their great migration, 
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they frequently, in the autumn of the year, move only 
at the. rate of a few miles a day, and not infrequently 
only a few miles a week. They pass over barren and 
unproductive places with considerable swiftness, flying 
in large flocks to some better feeding ground. Ob- 
servations of their flight at such points may naturally 
have led some to infer that they move rapidly north 
and south. 

In the northward journey in the spring, they move 
on an average much faster than in the autumn, for it 
is then the desire for nesting that urges them onward, 
while the supply of food is much more limited. The 
insectivorous birds are most inclined to linger in the 
newly-plowed fields, but the typical seed-eating birds 
hurry to their favorite haunts to build their spring 
home. In selecting this, the food question influences 
every couple. Scatter daily plenty of food in an orch- 
ard, and year by year the number of birds nesting 
there will increase. This food should be spread out 
very early in spring, so that the earliest comers will 
find it. This will encourage them to return earlier an- 
other season. G. E. W. 

THE DEATH OF JEREMIAH M. ALLEN. 

On December 29, Mr. Jeremiah M. Allen, known to 
every engineer in the United States as the president 
or the Hartford Steam Boiler Inspection and Insurance 
Company, died at his home in Hartford, Conn. For 
thirty-three years he had been president of the com- 
pany, during which time he had devoted himself with 
untiring energy to his chosen work. 

Mr. Allen was born on May 18, 1833, in Enfield, Conn. 
Hartford will ever remember him as the first president 
of her board , of trade, organized in 1888, and also for 
the work which he did while a member and president 
of the board of trustees of the Hartford Theological 
Seminary. There is hardly an institution, financial or 
industrial, of the city of Hartford with which he had 
not been directly or indirectly connected. Mr. Allen 
was a member of many scientific societies, among them 
the American Society of Mechanical Engineers, Amer- 
ican Society of Naval Engineers, the American Asso- 
ciation for the Advancement of Science, the American 
Historical Society, and the Connecticut Historical So- 
ciety. 

Mr. Allen for a number of years had been a lecturer 
on insurance topics at Sibley College, Cornell Univer- 
sity, and at the Worcester Polytechnic Institute. This 
year he was to deliver a course of lectures at Yale. 

Mr. Allen was a descendant of Samuel Allen, who 
settled in Cambridge, Mass., in 1632, and who was an 
ancestor of Et>.an Allen, of Revolutionary fame. The 
history of the Allen family has been the history of 
men who have had a bent for mechanics and science. 
One of the earlier Aliens was the first man in the 
country to make telescopes and microscopes; another 
was .an astronomer. 

As a business man Mr. Allen's abilities were amply 
shown in the wonderful development of the Hartford 
Steam Boiler Inspection and Insurance Company under 
his presidency. Its capital increased to over two and 
a half million dollars. He started a magazine called 
the "Locomotive," which treats in a bright and enter- 
taining way engineering topics of interest to insurance 

engineers. 
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THE NEW BRITISH SHIPBUILDING PROGRAMME. 

BY H. C. FTPE. 

The British Admiralty have just published the par- 
ticulars of the new warships which are to be laid down 
early in the present year. These vessels were pro- 
vided for in the estimates 1903-1904; but the designs 
have only just been published. 

Three Battleships, " King Edward VII." Class. 

Displacement. Speed. 

Name. Tons. I. H. P Knots. 

" Britannia" ) 

"Africa" J. 16,850 18,000 18J* 

"Hibernia" ) 

Four Cruisers, "Duke of Edinburgh " Claee. 
"Warrior " 1 

"tachran" r 13 .550 23,500 22% 

"Achilles " J 

Pour Scouts, 25 Knots. 

" Skirmisher " 2,900 17,000 

"Foresight" 2,545 16,000 

"Attentive" 2,750 16,000 

"Patrol" 2,610 16,000 

Fifteen Torpedo-boat Destroyers. 

Length, 220 feet ; beam, 20}$ feet ; speed, 25H knots. 

Ten Submarines. To be built by Vickers' Sons & Maxim. 

The three new battleships are to be built in the 
royal dockyards. They are to be named "Hibernia," 
''Britannia," and "Africa." They will resemble in most 
details the five battleships of the "King Edward VII." 
class now under construction, viz., "King Edward VII.," 
"Commonwealth," "Dominion," "Hindustan," and 
"New Zealand." They will carry four 12-inch and 
four 9.2-inch guns in six turrets; ten 6-inch rapid-fire 
guns in battery; forty smaller guns; four submerged 
torpedo tubes. The three new battleships will, how- 
ever, be an improvement on the "King Edward" in 
certain particulars. 

The four new first-class armored cruisers will be of 
the "Duke of Edinburgh" class, including the two ves- 
sels "Duke of" Edinburgh" and "Black Prince." They 
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will carry six 9.2 inch, 50 caliber guns in turrets, and 
ten 6-inch rapid-fire guns in battery, besides twenty- 
eight smaller rapid-flrers. 

The four "Scouts" are all of different design, the 
preparation of the plans having been left to the build- 
ers. They are all bigger and more powerful vessels 
than the four previous "Scouts" now building, viz., 
"Sentinel," "Forward," "Adventure," and "Pathfinder," 
whose displacement is 1,600 tons, and armament con- 
sists of ten 3-inch guns. 

The fifteen torpedo-boat destroyers are to be stronger 
vessels than the 30-knot type. 



SCIENCE NOTES. 

It is stated that a mixture of salol and antipyrine is 
employed to give a fictitious melting point of 20 deg. C. 
to oil of geranium; and that the mixture is largely 
used to sophisticate otto of rose. — Jour. Pharm. 
d'Anvers. 

Maryland has now the best magnetic survey of any 
country except Holland, and it needs it, since Washing- 
ton is near a very pronounced disturbance. The mag- 
netic survey of the United States is being reorganized, 
and by 1910, it is planned, there will be one magnetic 
station to every 25 or 30 square miles; at present Hol- 
land has one to every 40 square miles, and England 
one to every 139 square miles. ' Canada, it is hoped, 
will join in this, as in the other meteorological work 
of the United States. Five magnetic observatories are 
contemplated. 

Dr. Bauer, of the United States Coast and 
Geodetic Survey, has calculated the earth's magnetic 
energy. Calculating the total energy of the magnetic 
field outside the earth's surface in spherical harmonics, 
Dr. Bauer finds that there has been a loss of three 
per cent in the total energy between the years 1838 
and 1884. That would indicate that the earth's mag- 
netism is dying out. But the results are too uncertain. 
It is curious that we should be more certain about the 
earth's potential of fifty years ago than about the 
present potential. 

Colors of Autumn Leaves. — The bright colors as- 
sumed by maple, sumacs, and ampelopsis during the 
autumn months are the result of the oxidizing of the 
color compounds, or color generators, of the leaf cells. 
Long-protracted cool weather is most favorable to the 
production of autumn tints, and slight frosts that are 
not severe enough to kill the cells hasten the display 
of beauty by producing an enzyme that brings forth the 
bright purples, oranges, and reds. Leaves containing 
much tannic acid never, give bright autumn tints, 
while those containing sugar give the very prettiest. 

In the course of some digging operations in a garden 
at Haslemere, Surrey, England, a gardener unearthed a 
number of ancient vessels of peculiar shape, together 
with a quantity of calcined human bones, at a depth 
of about two feet below the surface. The British 
Museum authorities who have examined the discovery 
pronounce the vessels to belong to the late Celtic (early 
iron) age, about B. C. 150. E. W. Swanton, the con- 
servator of Dr. Jonathan Hutchinson's Educational 
Museum, carefully examined the fragments, and only 
three or four vessels were found in a perfect condition. 
He computed that twenty-two urns and pots were 
originally interred at the spot. 

Dr. Charles H. Herty, an expert on the subject of 
forestry and an attache of the United State.* Bureau 
of Forestry, is the inventor of a new method of gath- 
ering turpentine which will revolutionize the meth- 
ods now in vogue, and be the means of saving an im- 
mense amount of money to the South, where the tur- 
pentine industry thrives. Heretofore the crude tur- 
pentine has been gathered by cutting a kind of "box" 
or pocket in the base of the tree, and into this the 
product found its way from the scarified sides of the 
tree. The method was not only wasteful, but also 
damaged the tree ±o such an extent that its life of 
usefulness was considerably shortened. It is said 
that two million acres of virgin forest are "boxed* 
annually in this way. Dr. Herty is a Southerner, and 
foreseeing the eventual ruin of a great industry, set 
about to arrive at some other means of extracting the 
resin, which he has succeeded in doing in a manner 
which meets all the demands of the case and in- 
creases the production by about seventy-five per cent, 
by the recovery of that which was formerly wasted 
and the improved quality of that gathered. The appa- 
ratus made use of by Dr. Herty is simple and lr 
pensive, consisting as it does of an earthenware cup 
with a nail hole near the top, a six-penny wire nail 
to hold it in place, and a pair of galvanized iron 
troughs to divert the flow of resin into the cup. Dr. 
Herty has not attempted to enrich himself by a mo- 
nopoly of what is a patentable article, but has an- 
nounced that the use of the process is public prop- 
erty. As the turpentine Industry of the South is a 
very important one, this gift represents a money 
valuation of considerable size. 
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A FLOATING THEATER. 

BT W. FRANK M'CLUBE. 

Perhaps the most interesting of new vessels plying 
the Ohio, Illinois, and Mississippi rivers is one built 
upon an extensive scale for use as a floating theater. 
The seating capacity is for 1,000 people, and there are 
boxes for the elite and a pit for the orchestra. 
In addition, the vessel is sufficiently large 
to admit of numerous sleeping rooms for 
the actors, the deckhands, and all those 
connected with either the show or the 
boat. The entire force numbers forty. 
On the steamer which tows the floating 
theater, besides the boilers and engines, 
there is a complete electric light plant, 
besides a kitchen and dining room. 

In view of the fact that the long water 
route of the floating theater carries it into 
the warmer portions of the South, the 
season for the show does not close until 
late, in the southern winter. The entire 
route comprises 2,500 miles. The boat 
starts at Pittsburg and visits the towns 
of the coal miners and steel workers 
along the Monongahela River. Next it 
returns and goes down the Ohio to the 
Kanawha, thence to Cairo, and later up 
the Illinois River to La Salle. Then 
after going back to the Mississippi, .the 
boat slowly makes its way in the direc- 
tion of New Orleans. The idea of a float- 
ing theater is not exactly new, but the 
extensive scale upon which it is being 
carried on and the fact that it is the 
drama instead of the vaudeville pro- 
gramme that is being presented, at- 
tract unusual attention to the boat 
herewith pictured. "Faust" is the 
production which has been presented 
this season. 

Along the route of the floating 
theater the towns are often but ten or 
fifteen miles apart. Therefore the 
jumps of the boat and its company are 
not long ones. On the upper deck of 
the steamer is a calliope. Long before 
the theater reaches the town in which 
it is to show, the sounds of this . in- 
strument may be heard. The idle 
population of the river towns at once 
begins to assemble on the wharf. As 
the steamer comes within a few hun- 
dred feet of the dock, the calliope is 
silenced and a brass band strikes up 
a familiar air. The crowd on the 
wharf then grows larger. Many are 
there awaiting the first opportunity to 
secure reserved seats. When the boat 
touches the wharf the sailors, some of 
whom later are transformed into 
actors, make the vessel fast and put 
the gangplank in place. The scenery 
is arranged and the orchestra rehearses while the 
cook is preparing the next meal in the kitchen. The 
people come aboard and select their seats instead of 
doing so from a diagram on shore. At night the 
theater is brilliantly lighted by electricity and a search- 
light flashes over the surrounding territory. The en- 
tertainment lasts about three hours. 
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rop, Schall, Hart, Prochoconik, ChampionniSre, and 
Neudorffer, who pumped this gas through a Junker 
apparatus. But the difficulty experienced, up to but 
a few years ago, in procuring chemically pure oxygen, 
necessarily contributed toward discouraging innova- 
tors. Even granting that oxygen were of no importance 
to anaesthetized persons, the value of the apparatus 
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THE FLOATING THEATER WHICH TRAVELS A ROUTE OF 3,500 MILES. 



is not diminished. It allows a patient to respire a 
mixture of air, oxygen, and chloroform, the quantity 
of the latter being exactly proportioned per minute 
by the current of oxygen, regulated to 3 or 5 liters 
per minute. The apparatus js provided with an ex- 
pander of precision, to the construction of which M. 
Guillelminetti has contributed by his researches upon 
the efficiency of the inhalations of oxygen in mountain 
and balloon sickness. The exact quantity of chloro- 
form mixed with the air by the oxygenated current, 
that is to say, the proportioning of the mixture, is of 
considerable importance, and herein lies the merit of 
the new apparatus. With a mixture of 25 grammes 
of chloroform and 100 liters of air, a dog is killed in 
10 minutes, but with 6 grammes of chloroform to 



A NEW CHLOROFORMING APPARATUS. 

BY EMILE GUARINI. 

We illustrate herewith a very interesting apparatus 
for the administration of chloroform which was in- 
vented some time ago, and experimented with upon 
an extensive scale, by Dr. Roth-Draeger in collabora- 
tion with M. Guillelminetti. Chloroform, as is well 
known, is the best of 
anaesthetics, but the 
administration of it is 
a dangerous and deli- 
cate operation. So, 
as long as death or 
danger lurks in chlor- 
oformization, it is the 
duty of scientists to 
seek a means of ob- 
viating all mischances. 
For this purpose, in- 
halations of oxygen 
have been employed, 
and this method was 
proposed by Ducray so 
long ago" as 1850, in a 
note to the Academie 
des Sciences. The good 
effects of anaesthesia 
obtained with chloro- 
form mixed with oxy- 
gen have been noted 
by Krantzmann, of 
San Francisco, North- A jj EW apparatus FOB THE ADMINISTRATIOH OF CHIOROFORH. 




100 liters of air, it is kept under perfect anaesthesia 
for 6 or 7 hours. The labors of Paul Bert have dem- 
onstrated that the anaesthetic state depends upon a cer- 
tain tension of the gas in the blood kept up by the 
tension of such gas in the air respired, and that it is a 
question not of the quantity, but of the proportion of 
the gas mixed with the air. The apparatus under con- 
sideration permits, of administering chlor- 
oform always mixed with a certain quan- 
tity of oxygen and air, and never in too 
concentrated a state. In this way it com- 
pletely abolishes the injurious local ac- 
tion of concentrated chloroform upon the 
mucous membrane of the respiratory 
tracts, : so that there ' is no longer any 
danger of laryngeal spasms, of suffoca- 
tion, or of glandular hypersecretion. In 
case of symptoms of asphyxia in the 
course of a long anaesthetization of a 
patient exhibiting a weakness of the heart, 
it is possible to use the current of oxy- 
gen alone and cease the administration of 
chloroform. 

Anaesthesia has already been produced 
thousands of times with this apparatus in 
the Hospital of Hamburg-Bppendorf and 
in that of Lubeck, etc., and all. the ad- 
ministrations have proved more effective 
and easy than with the compress, or mask. 
The interesting point is the small quantity 
of chloroform employed, from 20 to 40 
grammes sufficing for an anaesthetization 
of from 1% to 1% hours. From an eco- 
nomic standpoint, the expense involved 
by the use of oxygen is compensated 
for by a saving in chloroform. 

The apparatus comprises: (1) a 
metal cylinder containing oxygen 
under a pressure of from 120 to 150 
atmospheres; (2) a cock that permits 
of turning on the current of oxygen, 
and another that permits of propor- 
tioning the quantity of chloroform per 
minute; (3) a glass flask containing 
the chloroform; (4) a bag of gold- 
beater's skin serving as a temporary 
reservoir for the oxygen; and (5) a 
metal mask. This latter is provided 
with a small aperture for the entrance 
of pure air, so that the patient shall 
not inhale pure oxygen. The patient 
inhales about 8 liters of air per min- 
ute. If 3 liters of oxygen are given, 
he will inhale from ihe exterior 
through the aperture 5 liters of air. 
As such air contains 1 liter of oxygen 
and 4 liters of nitrogen, the patient 
will inhale a 50 per cent mixture of 
air and oxygen. The mask is pro- 
vided likewise with a wide aperture 
furnished with a valve for expiration. 
The expander causes a lowering of 
the pressure of the oxygen, which passes into a tube 
and, acting after the manner of the Bunsen burner, 
sucks up the chloroform contained in the flask. A 
cock permits of regulating the suction and, conse- 
quently, of administering the chloroform in varying 
quantities. After the mixture is formed, it passes 
into the bag, where it accumulates during the expira- 
tion, and whence it escapes during the aspiration. 

In order to make use of the apparatus, the main 
valve, M, of the oxygen cylinder is opened, and then 
the supply valve, O, of the same. The pressure, being 
too strong, is reduced by actuating the thumb-screw, Q. 
The quantity of oxygen per minute is then regulated 
according to the indications of the gage, P. The 
proper quantity of chloroform is given by means of 

the valve, R. By 
shutting off the oxy- 
gen at O, the inhala- 
tion of the chloroform 
is arrested. If it be 
desired to administer 
oxygen only, all that 
has to be done, is to 
close the chloroform 
valve, R. The gage, 
F, indicates the quan- 
tity of oxygen remain- 
ing in the cylinder. 

In order to begin 
the anaesthetization, 
the oxygen alone is al- 
lowed to flow into the 
mask for from one to 
two minutes, and the 
patient is requested to 
take a deep inspira- 
tion. Then the indi- 
cator of the chloro- 
form valve, R, is put 
upon the figure 10 or 
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15 (indicating the drops) in order to accustom the 
patient to the anaesthetic. After a few seconds, the 
operator raises the figure to 25 or 30 drops if the 
patient is a woman, and to 40 to 50 if a man. This 
quantity is maintained for four or five minutes. After 
the patient falls asleep, the quantity is diminished to 
20 to 15 drops in order to keep up the anesthetization, 
which is always excellent and calm. 



ELECTRICITY ON THE MIAMI AND ERIE CANAL. 

The general interest which has been aroused by the 
appropriation on the part of the New York legislature 
of $101,000,000 for the improvement of the State canals, 
and also by the various at- 
tempts which have been 
made within recent years 
to use electric power in 
drawing the barges of the 
Erie Canal, lead us to sup- 
pose that an account of the 
Miami and Erie Canal, the 
only waterway in this coun- 
try which is successfully 
operated by electricity, and 
the only example in this 
country of three-phase trac- 
tion, will not be without in- 
terest to our readers. The 
work of electrifying the 
' Miami and Erie Canal is 
due largely to the energy 
of Thomas N. Poredyce, 
who, in 1900, conducted a 
series of experiments with 
an electric towing locomo- 
tive which ran along the 
banks of the canal on 
a specially built track. 
Through the courtesy of 
Charles W. Ricker, an en- 
gineer, who rendered valu- 
able assistance in the elec- 
trification of the canal, we 
are enabled to present illus- 
trations of the 
waterway, and 
likewise to pre- 
sent a full ac- 
count of the 
installation. 

Active work 
was begun on 
the Cincinnati- 
Dayton section, 
68 miles long, 
in July, 1901. 
The section is 
nearly com- 
pleted, and the 
stretch from 
Cincinnati to 
Middletown, 
some 42 miles 
in length, is 
now in opera- 
tion. The table 
in the footnote 
gives the 
length and 
depth of the 
canal.* 

Along the 
line of the 
canal are 95 
locks, each 
90 feet long 
and 15 feet 
wide. The gates 
are of the 
wood, swing- 
ing-miter type, 
and are op- 
erated by hand. 
There is but 
one summit 
level, which is 
395 feet above 
Lake Erie and 
512 feet above 
the Ohio River. Its length 
miles north of Cincinnati, 
plied by three artificial lakes and by rivers. 

The canal boats are towed in a string by a locomo- 
tive running on the tow path. Before electric loco- 
motives were used, each boat required, for twenty-four 
hours' operation, a crew of two steersmen, two drivers, 
and one cook — in all five persons — besides five mules. 



The average speed was about two miles an hour. With 
the new system, each boat needs only two men and 
the locomotive four men for the same period of time. 
The speed has been increased to three miles per hour. 
The numerous curves and irregularities of the chan- 
nel render it impossible to string together more than 
ten boats, each 80 feet long. About 200 feet of line are 
used between the motor and the first boat, and 50 feet 
between boats, so that an electric mule drags a tail 
some 1,500 feet in length. 

Since the whole length of the canal is to be supplied 
from a moderate number of generating stations, the 
principal transmission is naturally by alternating cur- 




A Scene Along the Canal, Showing: Overhead Lines and Track, 




pared with series motors, is not a serious objection. 
The higher trolley voltage possible assures good regu- 
lation and a good starting torque without excessive 
expense for copper. 

The Cleveland Construction Company, who designed 
the electrical equipment, installed an alternating-cur- 
rent system throughout, with locomotives equipped with 
three-phase induction motors to which energy is sup- 
plied from a three-conductor line, consisting of two 
overhead trolley wires and the track. 

The track is built along the towpath with the finished 
surface 2 feet above the water level. Between Cin- 
cinnati and Hamilton, the canal lies mostly along hill- 
sides, with the towpath on 
the higher bank, which is 
about 16 feet thick at the 
water line, with slopes of 1% 
to 1. The sub-grade is 12 
feet wide. The central line 
of the track is about 6 feet 
from the water's edge. 

Along the main line, the 
maximum curvature is 25 
degrees. In Cincinnati, 
however, there are sharp 
curves which require a very 
short wheel base for the lo- 
comotives. The only grades 
are at locks and depressions 
under low bridges. The 
steepest slope is 2 per cent. 
Within the city limits, rail- 
road bridges and street 
bridges could not be raised, 
so that the tracks under 
them had to be depressed to 
allow the locomotives to 
pass. At three places the 
towing track crosses the 
canal. Where a drawbridge 
has been installed it must 
be opened immediately after 
the motor has passed to 
allow the boats to float 
through. Quick- 
ness of move- 
ment is impor- 
tant. 

A three-phase, 
60-cycle cur- 
rent at 4,200 
volts is deliv- 
ered at . the 
switchboard 
and transmit- 
ted over the 
transportation 
c o mpany's 
lines, 5 miles 
distance to the 
first station — 



Switching: Locomotive. 



The Construction Motor. 




End of Locomotive Showing the Primary 
Switchboard. 



is 23 miles, beginning 100 
The high levels are sup-. 



* Distance 

From To Miles 

Cincinnati Dayton 66 

Dayton Junction 114 

Junction Toledo 64 

Cincinnati Toledo 841 



, — Width in F»et-^ Deoth 

Water line ■ Bottom Feet 

40 36- 4 

80 36 6 

60 46 6 



ELECTRICITY ON THE MIAMI AND ERIE CANAL. 

rent at high tension, with reducing sub-stations at in 
tervals along the line. Owing to the small number of 
large units forming the load, and their ability to 
bunch, the sub-stations must be placed far apart, or 
some of them will be idle much of the time, thereby 
involving a low all-day efficiency. The average demand 
per unit is high, involving a high, average line loss: 
These conditions rendered it necessary . to select a 
high trolley voltage. The running conditions are such 
that induction motors can be used to. advantage. , Stops 
are infrequent. A string of boats must be set in 
motion slowly in order' to prevent breaking. of the tow- 
ing lines. Hence the slow starting torque, as corn- 



just within the 
northerly limit 
of Cincinnati. 
This is a motor- 
driven generat- 
ing station 
which supplies 
the first trolley 
section, extend- 
ing from the 
Cincinnati ter- 
minal norther- 
ly 7% miles, at 
390 volts, 3- 
phase, 25 cy- 
cles. Static 
transformers 
raise the pres- 
sure for trans- 
mission along 
the canal to the 
other stations, 
where it is re- 
duced to 1,170 
volts for the 
three - phase 
trolley circuit. 
In all, there 
will be four reducing stations about 12 miles apart, 
the most northerly about 6 miles south of Dayton. A 
typical station is that which is known as No. 2, at 
Rialto — typical because all the other reducing sub- 
stations are to be exactly like it. The equipment con- 
sists of three 150-kilowatt, 25-cycle, 33,000-volt to 1,170- 
volt self-cooling oil transformers connected in delta in 
both primary and secondary. Each substation is placed 
at the middle of the station which it is to supply. 

The 33,000-volt transmission line from the transpor- 
tation company's station No. 1 consists of three 
aluminium cables made up of seven strands of wire. 
These are arranged in the form of a triangle at the top 



One of the Standard Electric Towing Locomotives Used on the Miami and 

Erie Canal. 
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of the poles, with one wire above and two below. The 
4,200-volt transmission line from the generating station 
to the transportation company's station No. 1 is strung 
of the same cable as the 33,000-volt line. 

The electric locomotives, built by the Baldwin 
Works, each weigh about 55,000 pounds, and are 
equipped with two 80-horsepower induction motors, 
delta-connected, of a normal speed of 720 revolutions 
per minute. These are connected to the axles through 
double reduction gearing, and when operating in tan- 
dem propel the locomotive at about three miles per 
hour. Either gear alone will propel the locomotive at 
double this speed; but under the State law boats can- 
not be towed at higher speeds. Each locomotive con- 
tains three 25-kilowatt self-cooling oil transformers, 
which reduce the trolley voltage from 1,170 volts or 
390 volts to 200 volts for the motors. The motor- 
changing switch, similar in pattern to an ordinary 
railway controller, serves to connect the two motors in 
tandem, or to connect either one to the line and cut 
out the other, or both. A controller, similar in form 
to the changing switch, serves to delay the resistance 
of the rheostat in circuit and to operate the reversing 
switches, so that the movement of the controller handle 
in one direction reverses it at the middle position of 
the handle! At one end of the locomotive is a plug 
switchboard, by which the primary connections of the 
locomotive transformers are changed to suit the trolley 
for each one passing between the high-tension and low- 
tension sections. 

Owing to the large number of low bridges, the ex- 
treme height of the standard locomotives is limited to 
8 feet, 6 inches, and the extreme height of the switch 
locomotive, used at the southerly end of the line in 
Cincinnati, is only 5 feet, 6 inches. Starting and run- 
ning continuously at three miles per hour, the motors 
connected in tandem develop 40 horse power each. 



American Commerce In 1903. 

Details of eleven months' commerce of the year 1903 
are just made public by the Department of Commerce 
and Labor through its Bureau of Statistics. They show 
an increase in practically all of the great groups into 
which the Bureau of Statistics divides the exports and 
in all of the groups into which it divides the imports. 
Agricultural products as a whole, show an increase of 
74 million dollars; products of the forests, 10 millions; 
products of the mines, 8 millions; manufactures, 5 
millions, and miscellaneous articles, 2 millions. In 
the single group, fisheries, is shown a slight decrease 
of a little more than $1,000,000. 

The figures for the month of November show a 
marked growth in exports of manufactures, the total 
for the month being $34,093,639, against $30,513,512 
In November of last year. Agricultural products also 
show a marked increase in the month, the figures for 
November, 1903, being $114,172,255, against $83,035,850 
in the same month of last year. The increase in agri- 
cultural exports occurs chiefly in cotton, of which the 
value of the month's exports is unusually high. 

The increase in exports of manufactures is dis- 
tributed through many articles, but does not occur, as 
had been expected, in iron and steel. Discussions in 
trade circles and in the pi-ess during the past few 
weeks have predicted a revival in the export trade of 
iron and steel manufactures, but the November figures 
of exports of this class of merchandise do not justify 
this prediction. The total value of iron and steel 
manufactures exported in November, 1903, was $7,988,- 
415, against $8,119,924 in November of 1902, $8,180,193 
in November, 1901, and $10,112,721 in November, 1900. 
For the eleven months ending with November the total 
exports of iror and steel manufactures are $89,685,201 
in value, against $90,136,124 in the corresponding 
months of 1902, and $94,112,782 in the corresponding 
months of 1901. Notwithstanding the slight decrease 
in exports -OS: iron and steel, the total of all manufac- 
tures exported during the eleven months ending with 
November, 1903, is $382,768,127, against $377,757,576 
in the corresponding months of last year. 

Imports for the month show a decrease of over 
$8,000,000 compared with November of the preceding 
year. This decrease is divided between manufacturers' 
materials, food stuffs, and the group designated as 
"articles of voluntary use, luxuries, etc." The largest 
decrease occurs in the group "articles wholly or par- 
tially manufactured for use in manufacturing," the re- 
duction in this class being about $3 000,000, as com- 
pared with the corresponding month of the preceding 
year. This reduction occurs largely in iron and steel, 
of which the importations for the month are less than 
half those of the corresponding month of last year, the 
figures for November, 1903, being $2,309,233, against 
$4,779,093 in November, 1902. For the eleven months 
ending with November articles wholly or partially 
manufactured for use in manufacturing show an in- 
crease of $15,000,000 over the corresponding months of 
last year, while articles in a crude condition for use 
in manufacturing show an increase of $11,000,000 in 
1903, as compared with the corresponding months of 
1902. 



Summarizing the story told by the figures for the 
month of November and the eleven months ending 
with November, it may be said that they indicate a 
growth in exports of manufactures, but tHat the ex- 
pected increase in exports of iron and steel, manufac- 
tures has not developed. Imports of iron and steel 
manufactures, however, show a decrease in November, 
1903, as compared with November, 1902, though for the 
entire eleven months the figures of iron and steel im- 
ports are slightly in excess of those of last year. Im- 
portations of other manufacturers' materials also show 
a slight decrease in November as compared with No- 
vember of last year, but a marked increase when the 
eleven months ending with November are considered 
in comparison with the corresponding months of last 
year. 

These figures of commerce of the eleven months 
would seem to indicate that the total commerce of the 
United States during the year was greater than in any 
preceding year, but that the total exports will fall a 
few millions below those of 1900 and be about equal to 
those of 1901, but materially in excess of those of 1902, 
while the total imports will exceed those of any pre- 
ceding year, and combined with the exports make the 
grand total of commerce more than in any earlier 
year; also that the exports of manufactures will ex- 
ceed those of 1902 by several millions, but be some- 
what below those of the record year 1900, and per- 
haps 1901. 



these experiments it is found that the action of the 
N-rays upon light requires an appreciable time to be- 
come manifest and also to disappear. No effect could 
be observed of the N-rays upon refracted light, al- 
though the experiment was repeated in different ways. 
With a small source of light the effects are some- 
times difficult to distinguish with the unpractised eye, 
but this should not be a drawback to the study of these 
hitherto unknown radiations. With a Nernst lamp of 
200 watts as a source of the N-rays, the effects be- 
come striking enough, however, to be observed by 
anyone. 



New Phenomena Produced With the N-Kays. 

Since his discovery of the new form of radiation 
which he calls N-rays, M. R. Blondlot has been making 
further experiments on this subject, which he sets 
forth in a paper read before the Academie des Sci- 
ences. When a beam of N-rays is let fall upon a 
small spark, flame, or phosphorescent substance pre- 
viously exposed to the sun, or a sheet of platinum 
at a low red heat, the light which is emitted by these 
substances is noticed to increase in brightness. In 
all such experiments, an account of which has been 
previously given, he uses a source which emits light 
of itself. It might then be asked what would be the 
effect of letting the N-rays fall upon a body which is 
not a direct source of light, but reflects it or other- 
wise transmits it from an outside source. Following 
this idea he brings out some interesting facts in the 
present series of experiments. A band of white paper 
0.6 inch long and 0.1 inch wide is fixed vertically on 
an iron wire support. The room is darkened, and the 
band is dimly lighted by projecting on it laterally a 
beam of light coming from a small flame inclosed in 
a box provided with a vertical slit. The N-rays are 
now produced in an apparatus consisting of a Wels- 
bach burner inclosed' in a sheet-iron cylinder. In the 
cylinder is a rectangular slit 2.4 inches high and 1 
inch wide. The whole is placed inside a lantern- 
shaped box of sheet iron having an opening opposite 
the slit which is covered with a sheet of aluminium. 
In front of the opening is placed the paper band, 
lighted as above mentioned, and the beam of N-rays 
falls upon it. If the N-rays are now intercepted by 
placing a sheet of lead or the hand in their path, the 
paper strip is observed to become darker and its out- 
lines lose their sharpness. On removing the screen 
again, the original brightness is restored. It is evi- 
dent that the light which is diffused from the paper 
is increased by letting the N-rays fall upon it. 

Pursuing this idea it is evident that the diffusion of 
light is a complex phenomenon in which the element- 
ary fact is the regular reflection, and therefore the 
next step is to observe whether in fact the phenomenon 
of reflection of light is not modified by the action of 
N-rays. This was found to be the case, as was proved 
by a simple and conclusive experiment. A polished 
steel knitting-needle is fixed upright in place of the 
paper band. A source of light is placed inside a 
box, which is completely closed with the exception of 
a vertical slit just before the burner. The slit is cov- 
ered with translucent paper. By placing the slit and 
the eye in a proper position relative to the needle, 
the image of the slit is seen reflected from the steel 
cylinder. At the same time the reflecting surface is 
exposed to the beam of N-rays coming from the ap- 
paratus. It is observed that in such case the action 
of the N-rays reinforces the reflected image, for if 
the rays are intercepted by a screen, the image darkens 
and becomes reddish. The same effect is observed 
by using a small plane mirror in place of the needle. 

An interesting phenomenon is observed when a pol- 
ished plate of quartz is used to reflect the rays. Here 
the effect is the same in general, but when the N-rays 
are let fall perpendicularly to the surface, their action 
on the reflected light disappears, whatever may be 
the angle of incidence of the reflected rays. This ac- 
tion may become nil or only imperceptible. To have 
the reflected light from the quartz reinforced by the 
N-rays, it is not necessary that these should be sent 
from the exterior to the interior of the quartz, as 
above. The action still takes place when the N-rays 
traverse the quartz from the back to the front. In 



Electrical Notes. 

An Italian scientist claims to have established that 
electric tramways are great mediums in the disinfec- 
tion of towns. He points out that the electric spark, 
which is so frequent an occurrence to the overhead- 
trolley, and the emission of light from the car wheel 
when the rail is used for the return current, trans- 
form the oxygen of the air into ozone, which has a 
purifying and disinfecting influence. The high dis- 
charges, he says, are frequent enough to influence 
greatly the atmospheric constituents, especially where 
the line passes through narrow thoroughfares. They 
become antiseptic agents. 

The plant of the Washington Water Power Company 
at Spokane, Washington, is about to be started. This 
is one of the most important installations on the Pacific 
slope, the length of the transmission being 110 miles. 
The , bulk of the power will be used for mining pur- 
poses, 1,200 horse power being delivered to the Stand- 
ard and Hecla mines, where it will be used for driving 
compressors, hoists, and similar work. It is antici- 
pated that the operation of this plant will open a rich 
mining country, which has been thus far neglected be- 
cause of its inaccessibility. These power electrical 
plants in the far West have developed a number of 
"troubles" which are not generally encountered by the 
engineers in the East, and the Washington plant is no 
exception. A large portion of the line runs through a 
marsh, and last winter, after the poles had been 
planted, the ice formed around the butts and gradually 
lifted them from the holes. This has been overcome 
now by fastening a horizontal cross piece to that part 
of the pole' which is placed below the surface. 

For more than two years two small factories, one 
near Leipsic, the other near Hamburg, have been driven 
successfully by windmills, which are also used as a 
means of : generating electricity for lighting purposes. 
According to the Elektrotechnischer Anzeiger, the 
windmills have a diameter of 5 meters and 5% meters 
respectively and are mounted on the roof of the works. 
To insure reliability, the wind wheel itself has no 
moving parts, the speed regulation being obtained by 
turning the windmill so as to vary the angle under 
which the wind impinges upon the sails, which are 
built of steel sheets. This is performed by a small 
auxiliary wind motor, and is said to be done so quickly 
and accurately that the voltage of the dynamo remains 
practically constant throughout the range of ordinary 
wind pressures. An automatic switch cuts out the bat- 
tery connected in parallel with the dynamo as soon 
as the wind falls below a certain point. In one of the 
cases mentioned the battery may be divided into two 
parallel groups when it is necessary to utilize unus- 
ually low winds. 

At the recent meeting of the National Street Railway 
Associations at Saratoga, N. Y., Mr. W. L. Emmet, 
of the General Electric Company, stated that the 5,000- 
kilowatt Curtis turbine unit built for the Common- 
wealth Electric Company, of Chicago, had been in- 
stalled and tested, with successful results. This is 
the third Curtis turbine put into commercial opera- 
tion, the first having been a 600-kilowatt machine in- 
stalled in one of the plants of the General Electric 
Company, and the second a 500-kilowatt machine 
erected at Newport, R. I. The first machine has now 
been in successful daily use for two years. A con- 
denser is being developed which will form part of the 
turbine base for the Curtis engine. With steam tur- 
bines the condenser vacuum is a very important mat- 
ter, a high vacuum being essential to good steam econ- 
omy. In the discussion of Mr. Emmett's paper, Mr. 
J. I. Beggs expressed the belief that future practice 
would show the steam turbine to fall behind the gas 
engine just as the reciprocating steam engine is fall- 
ing behind the turbine. There was, however, a differ- 
ence of opinion as to this probability, as would nat- 
urally be expected. Mr. C. O. Mailloux, of New York, 
stated that in general the greater first cost of the gas 
engine plant, entirely aside from the questions of floor 
space and foundations, would more than offset any 
operating economy that could be realized from it, ex- 
cept under certain special conditions. Mr. Emmet in 
replying to the criticisms stated that the actual per- 
formance of gas engines under working conditions does 
not exceed that of steam turbines, and made the im- 
portant point that' the steam turbine is extremely 
simple in its construction and operation whereas tho 
gag engine Is very complicated. 
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The Truth About Dr. Lardner and the Trans- 
atlantic Steamship. 

To the Editor of the Scientific American: 

My attention has been drawn to some remarks that 
appeared in your valuable periodical, rather a long 
time ago, for they were in the number of January 11, 
1902, on the subject of first iron vessel in Great Brit- 
ain. The writer of these observations asserts that 
absurd as it now appears, Dr. Lardner, a scientific 
authority, declared that the idea of an iron ship was 
perfectly chimerical, and that there was about as 
much chance of an iron boat reaching New York from 
Europe as there was of its voyage to the moon. The 
assertion is no doubt a variation of a story that has 
been repeatedly told and as often contradicted. The 
story, as generally told, has no basis in fact, and this 
particular variation is even more improbable. A false 
statement, particularly if it affect the reputation of 
any one, it is well known, dies hard, but perhaps you 
will permit me to attempt to kill this one. 

Only a few years ago (1897) Lord Hopetoun, in his 
presidential, address to the Institution of Naval Archi- 
tects, repeated the story in its usual form, which is 
that Dr. Lardner had expressed the opinion that steam 
navigation across the Atlantic was impossible. On 
July 16 of the same year he was hauled over the coals 
in the columns of The Engineer, by an able writer, 
whose name I do not know. A whole column or 
more was devoted to the vindication of Dr. Lardner, 
and the opinion was expressed that it was important 
to settle this story once for all and to prevent the 
variant versions flattering to the ignorant mind being 
handed down from age to age in company with sim- 
ilar facetious anecdotes, applied with much sameness 
to the eminent philosophers of every time. 

A year, however, before this article appeared in The 
Engineer, the subject came up in a discussion at the 
Royal Colonial Institute meeting on June 9, 1896, when 
the Marquess of Lome was in the chair. Sir Sandford 
Fleming, K.C.M.G., then Mr. Fleming, in reading a pa- 
per on "Canada and Ocean Highways," repeated the 
unfounded story of Dr. Lardner's opinion that trans- 
atlantic steam navigation was impossible. It so hap- 
pens that Mr. W. G. Lardner, a grandson of Dr. Diony- 
sius Lardner, is a fellow of the Royal Colonial Insti- 
tute, and as such had a slip copy of the paper to be 
read sent to him beforehand. He invited his father, 
Commissary-General G. D. Lardner, F.R.A.S. (since 
dead), to attend the meeting and vindicate Dr. Lard- 
ner's memory. This he did in the discussion that 
followed the reading of the paper, in the following 
words: 

"My object in rising is to give an explanation of a 
somewHat personal character in reference to an allu- 
sion made by Mr. Fleming to a gentleman, deceased 
forty years ago, whom I had the honor to call my 
father. In the course of his admirable paper, Mr. 
Fleming alludes to the general belief that Dr. Lardner, 
in lecturing at Liverpool in the year 1835, had de- 
clared that a voyage by steamship to the American 
continent from Europe was perfectly chimerical, and 
that people might as well talk of making a voyage to 
the moon. . Probably Mr. Fleming is not aware that 
this supposed declaration originated in an erroneous 
press report, and was at once and at the time con- 
tradicted by Dr. Lardner, who set forth in unan- 
swerable language, not only what he meant to say, 
but what he actually did say. This disclaimer was 
republished in the last edition of his work, 'The 
Steam Engine' (eighth edition, 1851), as the follow- 
ing extracts will show. In the preface to this work 
Dr. Lardner wrote: 

" 'In the third chapter of the second part will be 
found a review of the progress of steam navigation 
from its first establishment in 1812 to the present day. 
This chapter also contains the refutation of those ab- 
surd reports which have been generally circulated, im- 
puting to the author opinions as to the impossibility 
of the Atlantic voyage, which are precisely the reverse 
of those he really expressed.' 
• "At page 295 of the above work is a report from the 
Times of Dr. Lardner's speech at the meeting of the 
British Association at Bristol on August 25, 1836. 
From that report, which appeared in the Times August 
27, 1836, I extract the following: 

" ' . . . He (Dr. Lardner) was aware that since 
the question had arisen, it had been stated that his 
own opinion was averse to it. This statement was 
totally wrong. . . . 

"After some observations from Messrs. Brunei and 
Field, Dr. Lardner in reply said that 'he considered 
the voyage practicable, but wished to point out that 
which would remove the possibility of a doubt, because 
if the first attempt failed it would cast a damp upon 
the enterprise and prevent a repetition of the attempt. 
What he did affirm and maintain was that the long 
sea voyages by steam which were contemplated could 
hot be maintained with the regularity and certainty, 
which are indispensable to commercial success, by any 



revenue which could be expected from traffic alone; 
and that, without a government subsidy of a consider- 
able amount, such lines of steamers, although they 
might be started, could not be permanently main- 
tained.' 

"Nevertheless the charge has been brought up again 
and again, and has been reproduced in public places 
for no other conceivable motive than perhaps to point 
an imaginary moral, or adorn a sensational statement." 

Referring in 1851 to his own prophetic words of 
1836, Dr. Lardner wrote: 

"Thus it appears that after a lapse of nearly four- 
teen years, notwithstanding the great improvement in 
steam navigation, the project advanced at Bristol and 
there pronounced by me commercially impracticable, 
signally failed." 

As pointed out by the writer of this article in The 
Engineer, the commercial inferiority of steamships to 
sailing clippers as cargo boats continued till the ad- 
vent of the compound principle in marine engineering. 

Whether the republication of the above facts will 
prevent the repetition of the absurd stories in circu- 
lation as to Dr. Lardner's opinions on the subject, I 
am doubtful, so convenient are these depreciatory in- 
ventions about great men of the past to flatter the 
superior intelligence of small men of the present; but, 
at any rate, as you have unwittingly given prominence 
to this untrue story, I am sure you will, in justice to 
the memory of so distinguished a man of science as 
Dr. Dionysius Lardner, permit me, even at some 
length, to make known its entire want of foundation. 

Robt. H. Vetch, 
Colonel, Royal Engineers. 

London, December 1, 1903. 



Nordmann and the Aurora Borealis. 

To the Editor of the Scientific American: 

In your issue of December 5 is an article "An 
Electromagnetic Theory of the Aurora Borealis." 
Without going into any discussion or criticism of Mr. 
Nordmann's magnetic theory, I desire to state a few 
facts in regard to the phenomenon, which I have per- 
sonally observed in Sweden. 

1. "Northern Lights," Aurora Borealis, occurs at its 
best during the autumn season. 

2. Sometimes it appears as a steady light, seemingly 
emanating from far behind the northern horizon. 

3. At other times it appears as if emanating from 
above the clouds at the northern horizon. Usually the 
rays appear in groups, changing in dimension and 
moving to and fro from one side of the sky to the other. 

4. Sometimes, but not very often, the Aurora 
Borealis extends back to the zenith in Ostergotland, 
and even south of that province. This was most 
marked, as I can remember, about the year 1871. 
When the Aurora Borealis seems to emanate from 
right overhead, then the temperature is at first un- 
usually warm and the air calm. But after a short 
time small whirlwinds arise, some of them warm 
and some cold, and the air begins to circulate. Some 
of the small scattered clouds in the sky can be seen 
moving up and down, and there is even a little 
thunder and lightning; but gradually the wind in- 
creases and takes a more steady direction. 

From these facts I have concluded that the Aurora 
Borealis is a thermo-electrical phenomenon. 

O. T. Nilsson. 
Rockford, 111., December 26, 1903. 



Strength of Railroad Cars. 

To the Editor of the Scientific American: 

Being a regular reader of your publication, the Scien- 
tific American, I have noticed at various times in 
your valuable columns articles advocating the use of 
fireproof railway cars, especially electric railway cars. 
I think in view of the recent awful disaster at Daw- 
son, Pa., if through your editorial columns you advocate 
wreck-proof cars you would do great humanitarian 
benefit, for your paper has great weight. 

It seems to me that if each of the great railways of 
this ' continent would subscribe say $500 or so, very 
extensive experiments and tests could be made of full- 
sized models of passenger cars to determine the best 
and yet economical construction of such cars to with- 
stand collision, rolling down embankments, fire, etc. 
These tests could be made by allowing cars to descend 
a slope on some narrow-gage railway. The speed, mo- 
mentum, force of impact could be calculated to a nicety. 
A test of these small cars would give just as valuable 
information as of larger models. 

There may have been such tests made. I have not 
heard or read of any, however, although I am interested 
in engineering, being an assistant engineer in the De- 
partment of Public Works of Canada, and at the En- 
gineers' Club of Toronto see a number of technical 
journals. F. D. Withrow. 

Toronto, Canada. 

[Our correspondent will find the answer to his sug- 
gestion in the announcement of the Pullman Company, 
given in our editorial columns, that they carried over 



thirty-two million people with only ten casualties. The 
relative behavior of Pullmans and day coaches in rail- 
road wrecks gives us all the data we require. — Ed.] 

Engineering Notes. 

Ex-Mayor Adam H. Leader, of Reading, Pa., is the 
inventor of four different styles of gasoline engines, 
the last one of which is supplied with a number of 
novel features. It requires no tank for the gasoline, 
the latter being pumped automatically from the base of 
the engine into the receiver at the top, from which 
the cylinder is fed. The engine is operated at any 
angle, and has a new style of igniter, which is said 
to be superior to any of those now in use. A four- 
horsepower engine stands 4 feet in height and weighs 
650 pounds. Mr. Leader says that the engine is particu- 
larly suited for driving a dynamo or for general work 
on a farm. The cost of running the engine is said to 
be one cent an hour per horse power. 

An entirely new method of constructing under- 
ground conduits was recently demonstrated in Neasden, 
England. A number of lengths of iron pipes were laid 
in a trench and blocked up a few inches above the 
bottom. These pipes were about four feet in length, 
and were joined together in such a manner that the 
exterior represented an unobstructed surface. The 
pipes were coated with a composition of paraffine and 
graphite to the thickness of about one-quarter of an 
inch. The line was then covered with cement, and 
after the cement had hardened, a jet of steam was 
turned into the interior, heating the metal and melting 
the composition on the outside, which makes the with- 
drawal of the line of pipe a comparatively easy matter. 
The inside of the conduit is left covered with a coat- 
ing which acts as an excellent lubricant, which greatly 
facilitates the passage of wire and cables through it. 
The cost of a conduit of this character is given as from 
twenty-five to thirty cents per yard. 

The introduction of blue-prints into the United 
States was not such a rapid process as the present uni- 
versal adoption of this method of copying tracings 
might indicate. The first prints of this nature shown 
in the country were part of an exhibit in the Swiss 
section of the Centennial Exposition, and it was stated 
by one of the gentlemen in charge of that exhibit that 
the process had but recently been introduced into 
Switzerland from Germany. Mr. Rudolph Hering was 
requested to prepare an article for the Proceedings of 
the American Society of Civil Engineers on the Swiss 
display, and came across these prints while engaged 
on this work. He obtained a copy of the formula 
for the solution, and after some trouble secured the in- 
gredients and tried the process at his home; this was 
in 1876, and was probably the first case of blue-print- 
ing in the United States. He sought to interest the 
city engineer of Philadelphia in the process, but Mr. 
Sme'dley, who then held the office, refused because the 
operations would be too sloppy. Then he showed some 
of his prints to Dr. Coleman Sellers, but that eminent 
engineer refused to see anything good in them. Work- 
men, he said, were so accustomed to working from 
drawings in black ink on white or brown paper that 
the attempt to introduce drawings with white lines 
on a blue background would be the cause of serious 
trouble. 



The Current Supplement. 

The railway ferry steamers built by Schichau have 
attracted much attention of late. The current Sup- 
plement, No. 1462, opens with a complete description 
of these vessels, illustrated by two excellent engrav- 
ings. "Early Attempts at Submarine Navigation" is 
the title of an article which will probably be of inter- 
est to those who have followed the experiments recent- 
ly conducted with the "Protector." Albert P. Sy con- 
tinues his account of the stability tests of nitrocellulose 
and nitrocellulose powders. Prof. G. B. Howes pre- 
sents the last installment of his paper on the "Mor- 
phological Method and Progress." Mr. Mark Bennett 
tells much that is interesting of landscape gardening 
ac the Louisiana Purchase Exposition. Prof. Robert 
Montgomery Bird writes instructively on the theory 
of light emissions from a flame, and traces the devel- 
opment of that theory. From an engineering stand- 
point, the most important article of the Supplement 
is that by Bion J. Arnold on "The Arnold Electro- 
Pneumatic Railway System; its Application and Ex 
periments Therewith in Connection with the Larsirg, 
St. Johns and St. Louis Railway." The paper is excel- 
lently illustrated with several engravings. 

Prize for Boat-Raising Works. 

The Austro-Hungarian Consul-General at New York 
city informs us that those who are interested in the 
competition instituted by the Austrian government for 
designs of boat-raising works to be used on the Donau- 
Oder Canal may receive full details by writing to the 
Imperial and Royal Austro : Hungarian Embassy, 1304 
18th Street, Washington, D. C. A prize will be given 
for the best design. 
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THE OLDEST WORKING LOCOMOTIVE IN THE WORLD. 
By courtesy of the Engineer, London, we are enabled 
to present the accompanying illustration of what was 
unquestionably the oldest working locomotive in the 
world. In tracing her history we are taken back to 
the year 1819, when the owners of the Hetton colliery 
near Durham decided to change their wagonway into a 
steam railroad, and secured for this purpose the ser- 
vices of the great Stephenson, who had already made 
his name in connection with a similar undertaking for 
the Killingworth colliery. This earlier locomotive 
was the first that Stephenson built, and it was placed 
on the Killingworth Railroad on the 25th of July, 1814, 
and proved its value by drawing eight loaded cars of 
a total weight of 30 tons up a grade of 1 in 450. The 
Hetton Railway was eight miles in length and extended 
from Hetton colliery, which is located a few miles 
west of the city of Durham, to the shipping point on 
the River Wear at Sunderland. As the line had to be 
carried directly across some hilly intervening country, 
it was necessary to introduce no less than five inclines, 
on which the full wagons served to draw the empty 
ones up, and also two inclines worked by two stationary 
engines of 60 horse power. The line was opened No- 
vember 18, 1822, which is nearly three years earlier 
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in the present locomotive; but its design, with the ex- 
ception of the chimney and one or two minor points, 
has remained unchanged. Although at various times 
different parts, as they have worn out, have had to 
be renewed, the new pieces have been made from the 
same patterns as the old, and some parts of the engine, 
notably the steam dome, are actual portions of the 
machine as constructed in 1822. This most interesting 
relic has lately been withdrawn from service, and it is 
to find a permanent resting place in the Durham Col- 
lege of Science, Newcastle-on-Tyne. 



Another Artificial Camphor, 
A few weeks ago the Scientific American published 
an account of the discovery of a method of making 
artificial camphor, which attracted no little attention. 
News now comes from abroad. that E. Callemberg, of 
Lank-on-Rhine, has also succeeded in preparing what 
he calls artificial camphor. Mr. Callemberg's com- 
pound is pure ehlorhydrate of terebinth. It is soluble 
in nitroglycerin, diminishing greatly the maximum 
temperature reached during explosions, hence it may 
prove usefuj in the manufacture of safety explosives. 
It further lowers the freezing point of nitroglycerin 
to a very marked degree, a solution containing from 
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the chemical laboratory where the fire was hottest. 
Officers of the Survey arrived on the scene in time to 
superintend the removal of these valuable articles to 
the street. 



Smithson's Remains to Be Conveyed to America. 

Prof. Alexander Graham Bell has arrived in Genoa. 
He will convey to the Smithsonian Institution, Wash- 
ington, D. C, the remains of James Smithson, the 
founder of the Institution, who died in Genoa in 1829. 

Prof. Bell expects to return to Washington from 
Genoa on January 15. 

Prof. Bell offered three years ago to bring the re- 
mains of Smithson to Washington at his own. expense, 
and renewed the offer last spring, lie action is taken 
with the sanction and authority of the regents of the 
Smithsonian Institution. It is expected that there will 
be no opposition to the removal of the body, as Smith- 
son had but one relative, a nephew, who died many 
years ago. 

i« hi » 

The Use of Salicylic Acid as a Preservative in 
Food. 

Macalister and Bradshaw attempt in the London 

Lancet to refute an error sanctioned by tradition and 




Built by George Stephenson in 1828 and only lately removed from service. Cylinders, 10Ji inches diameter by 24 inches stroke. Weight, 15 tons. 
THE OLDEST WORKING LOCOMOTIVE IN THE WORLD. 



than the opening of the first "public railway," the 
famous Stockton & Darlington; and on the date named, 
five of Stephenson's locomotives were in active service. 
The average speed of the trains was about four miles 
an hour, and each engine drew a train of seventeen 
wagons, which weighed in all about 64 tons. As the 
main interest of this article centers in the longevity 
of the locomotive we are describing, it is well just here 
to note that one of the stationary engines at Hetton, 
which was built in 1822 for hauling the coal wagons up 
one of the inclines, continued working until 1876, a 
period of fifty-four years of continuous service. 

Our illustration is from a photograph of one of the 
original Stephenson locomotives, which commenced 
service on the opening of the Hetton road in 1822, and 
which after eighty years of unbroken service is still 
drawing the coal trucks at Hetton, and incidentally 
maintaining its proud distinction of being the oldest 
working locomotive in the world. Its dimensions are 
as follows: Cylinders, 10% inches in diameter by 24 
inches stroke; diameter of the driving wheels, 3 feet; 
weight of engine, 15 tons; and haulage capacity, 120 
tons at a speed of 10 miles an hour on the level. Of 
course, it stands to reason that not much of the 
original material built into it by Stephenson remains 



3 to 5 per cent of the ehlorhydrate solidifying at 10 
deg. to 15 deg. C, the product being a gelatin dynamite 
of improved quality, while the pure solvent in nitro- 
glycerin dissolves in the cold every kind of gun cotton, 
including the so-called insoluble varieties. According 
to La Nature, the ehlorhydrate has also proved useful 
in the manufacture of explosives containing nitrate of 
ammonia. 

* * m ** 

Fire In the Geological Survey Building;. 

On the evening of December 27 the top floor of the 
building occupied by the United States Geological Sur- 
vey, Washington, D. C, was practically devastated by 
fire, although the flames were confined to the chemical 
and photographic laboratories. Many valuable records, 
maps, and documents which cannot be replaced were 
badly damaged by fire and water. 

A room next to the phqtographic laboratory con- 
tained more than $30,000 worth of maps recently com- 
pleted by the Survey. Although the partition of this 
room was burned, the maps were not injured by fire 
or water. 

The recently completed maps which will be sent to 
the St. Louis Exposition, and iwhich are worth many 
thousands of dollars, were in a room directly beneath 



authority, feeling it to be their duty to place on record 
their conviction that the allegations which have been 
made against the employment of salicylic acid as a pre- 
servative in moderate quantities cannot be maintained, 
and to challenge the opponents of its use to bring for- 
ward a single instance in which it can be shown that 
bodily injury has resulted from its employment in 
such a manner. They deny that in the proportion in 
which they have met with it in articles submitted to 
them for examination it could be taken by any rational 
beings to such an extent as to do them any harm 
whatever. They further maintain that the use of this 
substance enables manufacturers to place on the mar- 
ket wholesome, agreeable, and inexpensive articles of 
food which form an acceptable and beneficial variety 
in the diet of persons who cannot afford more costly 
luxuries, and which, above all supply the place of in- 
toxicating drinks. This is the position which they 
maintain, and state it after mature consideration and 
with an adequate sense of responsibility. 



New York grape growers have two tons of choice 
grapes in cold storage and will display them in the 
Palace of Horticulture on the opening of the World's 
Fair. 
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THE MANUFACTURE OF AUTOMOBILES. 

FRENCH ironmaster who 
made a specialty of sea- 
coast defense guns was 
once asked where was his 
plant. "In my laboratory 
in Paris," he 
said; and the 
same may be 
said of automo- 
bile manufactur- 
ing. The bicycle, 
when first intro- 
duced in approximately its present form, 
immediately became so popular that every- 
one having any species of plant rushed 
in to participate in the profits. They soon 
found, however, that they were at the 
mercy . of those possessing automatic ma- 
chines and jigs for their "parts," and by the 
time they themselves were fully equipped for 
making everything required to produce a 
high-grade machine at low factory costs, the 
craze was over, and they found themselves 
with a well-equipped factory for the produc- 
tion of sewing machines or revolvers. The 
automobile loomed up at about the same 
time, and offered an opportunity for idle 
belts to be set in motion. The results have 
been interesting, and, on the whole, instruct- 
ive. Some of the machines were ponderous, 
some too light; some were admirably de- 
signed, but they nearly all tended to produce a new 
type of mechanic — the automobile repairer. Now • it 
would not be fair to say that an automobile never re- 
quires repairs, but some require more than others. 
Even a locomotive has to be cleaned and inspected 
daily, but the purchasers of machines who were 
not possessed of a 
superfluity of me- 
chanical skill 
wished to get 
there and back 
without undue 
strandings by the 
wayside. A few 
manufacturers 
came out of the 
ordeal in good 
form, and with 
automobiles 
which have stood 
the test of time, 
and we illustrate 
the two plants of 
one of them, lo- 
cated respectively 
at Detroit and 
Lansing, Mich. 
The Olds Mo- 
tor Works had 
the accumulated 
experience of - 
years of success- 
f u 1 manufacture 
of gas and gaso- 
line stationary en- 
gines to draw 
upon when they 
decided to enter 
the field, which 

accounts for their early entrance into the- business 
with a full-fledged plant adapted for the needs of the 
new industry. 

It is our intention to deal with a few of the interest- 
ing phases connected with the automobile industry as 
carried out at their plants. It may be said in general 
that a large part of the 
plant of a modern factory 
for the manufacture of au- 
tomobiles does not differ 
materially from that which 
will be found in any well- 
equipped machine shop 
adapted to produce "parts" 
in large quantities; but 
there are some points of di- 
vergence which differen- 
tiate these plants from 
those of others, and the 
most important is the in- 
spection of materials. The 
tests of iron and steel are 
most rigorous. Borings are 
analyzed and test pieces are 
shaped and sent to the test- 
ing machines at all stages 
of manufacture. The tests 
are both mechanical and 
chemical. There are draw- 
bar and endurance tests, 
and no machine leaves the HOW 



factory without a knowledge that it will perform 
the work which may reasonably be expected of it. 
Each machine is tested on the road or a private tra«k, 
and must be able to climb a thirty per cent grade be- 
fore being shipped. These tests are of a very scientific 
nature, those relating to the radiating coils being es- 




The Carbureter. 

pecially interesting, and being carried on under the di- 
rection of a well-known professor of a leading univer- 
sity. When amateurs make their own machines, they 
usually make an experiment, and the tyro- is very apt 
to buy one. But in the case of the machines to which 
we refer, the experimental work is all done in a special 




Assembling me Motors. 

laboratory, so that the main shops can go ahead and 
make machines which will run properly after assem- 
bling. 

The castings are all made at the Lansing plant, 
where there is a well-equipped foundry and forge shop. 
The cylinders are cast in one piece, and, after being 




An Automobile See-Saw Showing 1 Capacity for Control. 
AMERICAN AUTOMOBILES ASS MADE IN LARGE QUANTITIES. 



tested hydraulically, are bored in pairs by special 
two-spindle boring machines which do the work ac- 
curately and at low cost. Prom the boring machine, 
the cylinders then go to the hydraulic testing bench, 
when, if any defect has been discovered, the machined 
casting is scrapped. If found perfect as to size by 
gages, it is sent to the stock room, whence it 
is taken to the fitting and assembling bench, 
as wanted. The 4-horsepower engine has only 
one cylinder, and is of the four-cycle type of 
explosion-motor. There is only one piston 
rod, one connecting rod and crank, one bal- 
ance wheel, and two valves, which are con- 
nected direct to the shaft. From this, it will 
be seen that the heart of the carriage 
is so simple that the liability of a break- 
down is minimized. The shaft is forged 
from a single billet of steel with the aid 
of a steam hammer, and is accurately ma- 
chined. The carbureter is a plungerless 
device which requires no manipulation of air 
to get a proper mixture. The testing of car- 
bureters is most rigorous, and one of our 
illustrations shows a gang of them being 
adjusted. The gasoline tank holds four gal- 
lons, sufficient for a hundred-mile run. The 
water tank for cooling the cylinder is of the 
same capacity, and does not require to be 
refilled except at long intervals unless con- 
tinuous runs are being made, in which case 
it will require partial refilling every twenty- 
five or fifty miles, depending on the condi- 
tion of the roads and the temperature. The radiating 
coils under the front of the body will keep the water 
sufficiently cool even on a hot day. Metal wings are 
secured at short intervals on the coils, serving to 
largely increase the radiating surfaces. One of our 
engravings shows the interesting and scientific tests 

which are carried 
on relating to the 
relative efficien- 
cies of various 
types of coolers. 
The products of 
combustion are 
allowed to dissi- 
pate in the air 
with the aid of a 
muffler. A jump 
spark igniter is 
used; it is so 
placed that the 
mixture entering 
the cylinder 
keeps it free from 
carbon deposit. 
The time of igni- 
tion, so important 
in all gasoline en- 
gines, is regulated 
by a small lever 
at the right side 
of the seat. Two 
sets of special 
batteries are used, 
the life of which 
is several months, 
and renewals are 
easy. If one set 
of batteries 
should give out, 
the other can be brought into play by turning a switch. 
The motor and its appendages are run for hours in a 
special room on testing benches. Here they are under 
the constant supervision of experts; at least four of 
whom must file a Written statement . relating to each 
machine. Having described the engine proper, the run- 
ning gear and body are 
next in order. The body is 
mounted on 28-inch wooden 
or steel wheels with 2%- 
inch pneumatic tires. The 
wheel base is 5 feet, tt 
inches, which helps to 
make steering easy and as- 
sists to do away with jars. 
The body is hung very low 
(independent of the mo- 
tor) on rubber cushions, 
doing away with vibration 
and insuring safety in 
making short turns. No 
reaches are required, as 
the long-leaf springs that 
carry the motor and the 
body extend from the 
front axle to the casing 
that incloses the rear axle, 
thus making a perfectly 
flexible gear. The front 
axle is a very heavy steel 
tube reinforced and having 
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heavy steering knuckles. The rear or driving axle, 
with the compensating gear near its center, runs on 
roller bearings in a casing made of heavy steel tubing, 
and having two heavy oval flanges that screw together 
securely and form the gear casing. This construction 
relieves the driving axle and compensating gear 
of all strains except the driving of the carriage. 
The rear wheels are keyed fast to the axle. Both front 
and rear wheels are given additional strength by steel 
trusses. The steering, lever is attached to the body, 
which is supported at the front by a double elliptic 
spring that absorbs all vibration from irregular- 
ities of the road without affecting the rigidity of the 
steering mechanism. The power is transmitted di- 
rect from the motor shaft to the rear axle by a 
chain, tested to 4,000 pounds working strength, 
which effectively disposes of all chain troubles. 
The transmission gear is protected by a steel 
case which is oil-tight, thus permitting the 
gears to run continually in an oil bath. It has 
three changes — two forward and one reverse. It 
is very simple and effective, and for ordinary run- 
ning all the gearing is locked fast to the motor 
shaft, there being no gears used except in starting, 
climbing very steep grades, or in running back- 
ward. This avoids friction and noise and the gen- 
eral wear and tear usually found in most trans- 
mission gears. The compensating gear and rear 
sprocket are incased and completely protected 
from sand and mud. The motor is started easily 
from the seat by means of a non-detachable crank 
at the right hand of the driver. A turn of the 
crank will put the motor in action. The speed of 
the motor is increased by means of a foot lever 
acting upon a gate-valve opening which admits 
more explosive mixture to the igniting chamber, 
and is further increased by advancing the spark 
controlled by the lever for change of lead. One 
lever controls all changes of gear, moving forward 
to get the two speeds ahead, and backward for the 
reverse, making a simple as well as effective con- 
trol. 

A very effective band brake operated by the foot 
is applied by a clutch band to a flange attached 
to the driving sprocket. It is powerful enough to 
slide the driving wheels. There is also an emergency 
brake acting directly on the rear axle and shutting off 
the power, so that the machine can be stopped on an 
instant's warning 

The range of speed is from three to twenty-five miles 
an hour, and the net running weight is 870 pounds. 
When the ease of running and the comfort of traveling 
in this machine are considered, it is little wonder 
that they are made in such large quantities as a 
recent visit to these factories would indicate. The run- 
ning gear is well adapted to support the covered body 
of a delivery wagon. We have already illustrated this 
type of vehicle. 



tunity to compare present conditions with those of 
earlier years. In area, for example, the total in 1903 is 
3,025,600 square miles, against 2,980,959 square miles in 
1850, and 827,844 square miles in 1800. These figures 
do not include Alaska or the islands belonging to the . 
United States. 

The population in 1903 is stated at 80,372,000, against 
23491,876 in 1850. and. 5,308,483 in 1800. The wealth 
Of the country is stated at 94 billions of dollars in 



lars, against 1,524 millions in 1890, 550 millions in 1870, 
and 149 millions in 1860. The value of manufactures 
for the census year 1900 is given at 13 billions of dol 
lars, against 5 1-3 billions in 1880, and less than 2 bil- 
lions in 1860. Railways in operation in 1902 are 203,- 
132 miles, against 166,703 miles in 1890, 93,262 miles in 
1880, 52,922 miles in 1870, 30,626 miles in 1860, and 
9,021 miles in 1850. 




Testing Carbureters. 

1900, and presumably 100 billions would not be an un- 
reasonable estimate for 1903, while for 1850 the wealth 
of the country stood at 7 billion dollars, no estimate 
being given for any year earlier than 1850. The per 
capita wealth is set down at $1,235 in 1900 and $307 in 
1850, having thus more than quadrupled meantime. 
The interest-bearing debt in 1903 is 914 million dol- 
lars, against 1,724 millions in 1880 and 2,046 millions 
in 1870. The per capita indebtedness of the country 
in 1903 is $11.51, against $60.46 in 1870, and the in- 
terest per capita, 32 cents in 1903, against $3.08 in 1870. 
Gold and gold certificates in circulation in 1903 for 
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Progress of the 
Untied States In 
Its National In- 
dustries, 

"The Progress 
of the United 
States in its Ma- 
terial Industries" 
is the title of a 
statistical state- 
ment presented by 
the Department of 
Commerce and La- 
bor through the 
annual report of 
the Chief of the 
Bureau of Statis- 
tics. The table pic- 
tures conditions in 
the great indus- 
tries and material 
interests of the 
United States in 
1903, where such 
figures are avail- 
able, and com- 
pares those condi- 
tions with those 
-ci earlier years, 
running back, 
whore possible, to 
tie year 1800. 

Area, popula- 
tion, wealth, pub- 
lic debt and the interest thereon, gold and silver pro- 
duction, money in circulation, savings-bank deposits and 
depositors, value of money of the country, value of farm 
products, imports and exports of principal articles and 
total of imports and exports, railways in operation, num- 
ber of post offices, receipts of the Post Office Department 
and many other subjects indicating in various ways the 
financial, industrial, and commercial condition of the 
country are included in the tables, which give oppor- 



Testing the Efficiency of Radiating Coils. 

the first time exceeded one billion dollars, or, to be 
exact, 1,031 millions, against 810 millions in 1900, 232 
millions in 1880, and 25 millions in 1870. The total 
money in circulation in 1903 is 2,367 million dollars, 
against 1,429 millions in 1890, 973 millions in 1880, 675 
millions in 1870, and 435 millions in 1860. The per 
capita money in circulation in 1903 is $30.21, against 
$26.94 in 1900, $19.41 in 1880, and $13.85 in 1860. 
Deposits in savings banks in 1903 are 2,935 million dol- 



DEEP-SEA SUNFISH. 

BY PROF. CHARLES F. HOLDER. 

So remarkable are many of the large fishes recently 
discovered that it would be difficult to indicate any 
individual more singular in shape than another; 
yet in the entire group the sunfish (Mola) stands 
out as perhaps the most curious and impossible 
among the forms which attain a large size. It is a 
shapeless creature and seemingly cut off abruptly 
behind the fins, and apparently a grotesque head, 
the ears represented by fins. 

The sunfish, or head-fish, belongs to the family 
Molidw. It is fairly common in the vicinity of 
Santa Catalina Island, off Los Angeles County, Cali- 
fornia; that is, I recall no locality on the American 
coast where the sunfish can be so often observed and 
examined near at hand. In general appearance the 
fish is oblong and deep; very thin or compressed; 
cut off (truncate) behind, so there appears to be no 
tail, a mere rim of movable flesh taking its place, 
which has a very limited use in the slow locomotion 
of this extraordinary fish. The skin is hard and 
coarse, rough, scaleless, and covered with flat 
spines; the entire skin in the individuals ex- 
amined by me was covered with a thick coating of 
slime, which appears to be a world in itself for 
numerous parasites which prey upon the fish. 

The sunfish is seemingly formed on a reversible 
plan; that is, the casual observer might conceive it 
swimming on its back just as well as the reverse, 
as its dorsal and anal fins are alike, large, long, 
and conspicuous, the back portion joining more or 
less with the rim of the "tail." The side or pec- 
toral fins are very small for the size of the fish; 
the eyes small, but conspicuous; gills small; air 
bladder absent; color light gray, resembling that of 
the shark. The mouth of the sunfish is ridiculously 
small for so large a creature, and is armed with 
solid white porcelain-like teeth, completely joined in 
each jaw, forming a powerful beak. 

There are three well-known genera of the sunfishes 
and six species. Comparatively little is known re- 
garding their habits. Their young are strange, spine- 
clad little creatures bearing at first but slight resem- 
blance to the adult, and when first discovered, were 
supposed to be different fishes and were so described. 
The sunfish is one of the few fishes of little or no 
use to man, though I am of the opinion that the hard 

skin might be 
utilized. I once 
learned that the 
boys of a certain 
village in Maine 
were anxious to 
secure the muscu- 
lar envelope of a 
specimen caught 
by me to use it as 
rubber. They cut 
the hard, elastic 
substance into 
round shapes and 
used them for 
the interior of 
home-made base- 
balls, winding 
them about with 
yarn. It was the 
belief of fisher- 
men and boatmen 
on the New Eng- 
land coast that 
the sunfish lived 
on jell y-fishes, 
and in many 
specimens exam- 
ined by me none 
contained any 
solid food or 
traces of it. The 
first large sunns'. i 
observed by me 
was off Ogunquit, 
Maine. It was 
lying prone upon the water, partially exposed, lit- 
erally basking in the sun, and I had no difficulty 
in running alongside and capturing it by inserting 
a gaff in its mouth, whereupon it began a violent 
struggle, but in a short time gave up. This fish 
was about three feet high and was covered with 
parasites — worms av<\ crustaceans with a few bar- 
nacles of various kinds. A large goose barnacle had 
found a resting place in its mouth, the long "stem" wav- 
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ing about just avoiding the teeth of the patient sunflsh. 

I was fortunate in observing a large sunflsh in the 
St. John's River, Florida. I was watching the bar 
of the river one day when I saw the fish come in and 
run aground, its long keel striking. In its terror 
t..3 iish created such a sea that the 
iiohermen went out and captured 
it, the sunflsh proving to be a 
monster in every sense of the term. 
On the Pacific Coast I have repeat- 
edly observed sunfishes (Mola mola) 
ranging in size from small individu- 
als weighing from twenty to fifty 
pounds to huge creatures. A sunflsh 
was taken off Redondo, California, 
which weighed eight hundred 
pounds, being over eight feet in 
length. Another, and perhaps the 
largest sunflsh ever seen, was sight- 
ed by an acquaintance of the writer, 
who approached near enough to 
put a harpoon into it. The fish 
slowly sank below the surface, ex- 
hausting the rope and taking the 
bow of the launch down so continu- 
ously that the crew were well satis- 
fled when the rope broke. Various 
estimates were given as to the size 
of this fish, but all agreed that it 
must have weighed over a ton. I 
have frequently observed these fish- 
es near the south end of Santa Cata- 
lina, in August, which appears to 
be a summer meeting and feeding 
ground for many large fishes. On 
one occasion in looking over I saw 
several sunfishes swimming about. 
They may have weighed forty or 
more pounds each, and their move- 
ments, while slow, were graceful. One was swim- 
ming in a circle with a certain dignity, and I could 
see its peculiar "tail" bend as it turned but a few feet 
below. The fish had little or no fear of the boat, rising 
to within a few feet of it — near enough to have 
allowed the use of the gaff had the crew been so 
disposed; in fact, nearly all sunfishes caught are 
taken with gaff hooks which are driven into them 
from boats, the fishes paying no attention to bait of 
any kind or dead sardines thrown at them. 

The waters of Santa Catalina Island have recently 
provided, in all probability, the largest sunflsh ever 
taken or perhaps seen. It was literally impossible, 
even with all the available tackle used in lifting huge 
tunas and black sea bass, to weigh this flsh entire or to 
lift it entirely from the ground, so that its weight 
was guessed at a "ton," while conservative estimates 
placed it at from eighteen to nineteen hundred pounds. 
The exact weight is not of paramount interest, as the 
photograph of 
the flsh, here- 
with shown, 
proves it to 
have been a 
giant of its 
kind and a 
capture of 
great interest. 
It was 10 feet 
in length and 
10 feet high. 
While ordinar- 
ily the flsh is 
very clumsy, 
this individual 
made a fight 
that will be re- 
membered b y 
the captors, 
boatmen 
Farnswor t h 
and Elms, of 
Avalon. The 
former discov- 
ered the fish 
while fishing 
from a launch, 
and determin- 
ed to attempt 
its capture. 
The fish was 
swimming 
about, its huge 
sharklike fin 
above the sur- 
face; yet the 

launch was steamed alongside and the boatman thrust 
a heavy gaff into it. Immediately the fish began a 
series of elephantine struggles which more than once 
threatened the boat, and for over an hour the boatman 
held it. hoping to wear it out Another launch then 
came to his rescue, and another ;?aff was hooked into the 
fish, which now appeared to renew its struggles, hurling 



the water over the boats and plunging downward with 
ponderous strength in a manner that would have de- 
terred some fishermen; but these men held to the 
fish, and after three hours subdued it and with no 
little difficulty towed it into port, where it was 




THE LARGEST SUNFISH EVER CAUGHT. 
Length, 10 feet ; height, 10 feet ; estimated weight, 1,800 pounds. 

measured, photographed, and a futile attempt made to 
weigh it. 

* i ■ i * 

HOW A PYTHON EATS. 

BY DR. V. BURTI. 

Photographing animals is a difficult enough task; 
but the photographing of snakes is one that requires 
unusual patience on account of the extreme restless- 
ness of most reptiles. Usually the only successful way 
in which to keep the snake quiet in front of the camera 
is to feed it. While eating, most animals, whether they 
be wild or tame, hold the prey firmly in the throat, to- 
tally oblivious to everything about them. 

It was thus that the remarkable photographs here- 
with presented were secured. The reptile pictured is 
a python twenty feet long, forming part of the collec- 
tion of the Detroit Scenic Park. Needless to say, not 
a few plates were ruined before suitable pictures were 
obtained. After placing the python in a warm room, a 




Sense of Smell In Snails. 

According ,to the researches of M. Emile Yung, the 
sense of smell in the snail seems to be located not 
only in the feeling organs but all over the body, as 
experiment proves that the snail can perceive odors 
by means of sensory cells which are 
placed in different parts of the 
body, quite apart from the special 
organs which might be supposed to 
be his only means of sensation. The 
idea of sensory cells of this kind 
distributed over the body of an 
animal is an interesting one, and 
is clearly brought out in M. Yung's 
experiments, which form the sub- 
ject of a paper read before the 
Academie des Sciences. He ob- 
serves the large snail (Helix pom- 
atia) which is common in Prance, 
it has been generally admitted since 
the observations of Moquin-Tandon 
that the snail has a good sense of 
smell, and the organ is seated in 
the terminal button at the end of 
the large feelers. Hence the term 
of nasal organ which he gives to 
the latter, and the expressions olfac- 
tory ganglia or rhinophoric, etc., 
which a number of scientists now 
use for designating these nerves and 
ganglia. 

The writer explored the body of 
the Helix with a camel's hair brush 
dipped in a non-corrosive odorant, 
such as essence of chamomile. He 
finds that if the olfactory sensibility 
exists on the large feelers, it is not 
localized there exclusively. The 
small feelers, the under part, and 
the skin of the back, and in fact the entire surface not 
covered by the shell, is affected by the odor. The nu- 
merous experiments which he made show that the snail 
is still in the stage of diffusion of the olfactory sense, 
and can in fact smell odors at all parts of his skin, 
as Cuvier already supposed. The feelers are more 
sensitive to odors than the back, etc., but contrary to 
the opinion of Moquin-Tandon, a snail which had its 
four feelers amputated did not change its manner of 
living and was able to find its food; it also fled from 
disagreeable or harmful odors. A microscopic exam- 
ination of the different nerve cells did not show any 
reason for giving a special sense to one part of the 
body to the exclusion of the other. The cells differ 
from each other by their number only. He considers 
that the cells are capable of receiving different sen- 
sations such as shocks, heat, odors, etc. As to the dis- 
tance at which the snail can smell odors: He places 
a dozen or more snails (which have been deprived of 

food) in a cir- 
cle, and puts 
different kinds 
of food in the 
center. When 
the snail per- 
ceives t he 
odor, he is at- 
tracted toward 
the middle. In 
most cases the 
attraction took 
place at a 
small distance, 
an inch or 
more. Dis- 
tances higher 
than this were 
obtained only 
by foods giv- 
i n g a very 
! strong odor; 
the greatest ef- 
fect was ob- 
tained with 
very ripe mel- 
on. No sub- 
stance attract- 
ed farther 
than 16 inches. 



In the Toils. 



The Rabbit's Head Disappears. 

HOW A PYTHON EATS. 



The Last of the Rabbit. 



rabbit was presented to him. The reptile, having eaten 
nothing for some days, was only too eager for the prey. 
A few seconds of freedom had elapsed, and the poor 
rabbit fell into the coils of the snake, which squeezed 
him to death and then swallowed him whole. In ex- 
actly twelve minutes the hind foot of the rabbit disap- 
peared down the python's throat. 



Francis 
Snyder, who 
was the de- 
signer and 
patentee of a 
large number 
of toys and similar nursery appliances and who was 
known as the "Children's Friend," died at his home in 
New York on September 19, 1903. He was born in 
France and was sixty-eight years of age. He was at 
one time interested in politics and was closely asso- 
ciated with the late Ex-President Chester A. Ar- 
thur. 
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RECENTLY PATENTED INVENTIONS. 



Electrical Devices. 

RECEIVER FOR WIRELESS COMMUNI- 
CATION.— G. Morin, Havana, Cuba. Mr. 
Morin's coherer differs from the ordinary type 
in being decohered magnetically. The ter- 
minals of the coherer extend into the tube 
from the bottom and are separated by an in- 
sulating plate. Iron tilings cover the terminals 
and lying loosely in the tube on these filings is 
an armature. When the filings are cohered 
a solenoid surrounding the tube is actuated by 
the local circuit to energize the armature and 
lift it away from the terminals, drawing with 
it the filings which, have adhered thereto. 



Engineering Improvements. 

SPARK ARRESTER AND EXTINuuiSHER. 
— A. P. Zink, Lorain, Ohio. The object of 
the improvement is to provide details of con- 
struction for a spark arrester and extinguisher 
well adapted for coaction witli the draft- 
stack of a locomotive and which will arrest 
all -sparks entering the stack and convey them 
Into a receptacle wherein they are extinguished 
by water and at intervals are automatically 
discharged from the receptacle, which when 
emptied returns to normal position for re- 
newed service. 

BACK-PRESSURE RELIEF-VALVE.— C. A. 
Cunningham, Brainerd, Minn. In this patent 
the invention relates to steam engines ; and the 
object is to provide a new and improved back- 
pressure relief-valve arranged to completely 
relieve the piston in the steam-cylinder of 
back pressure, thus insuring a steady running 
of the engine and utilization of the motive 
agent to the fullest extent. 

ROTARY ENGINE.— I. V. Ketcham, New 
York, N. Y. Mr. Ketcham's invention relates 
to a mechanical device adapted to be embodied 
in the construction of rotary engines, pulleys, 
wheels, rams, and other constructions. The ob- 
ject of the improvement is to provide a com- 
pact and simple construction wherein the power 
may be augmented without a corresponding 
increase in the pressure of the motive fluid. 

LUBRICATING DEVICE FOR HIGH-SPEED 
AND EXPLOSION MOTORS.— L. Renault, Bil- 
lancourt, Seine, France. The object of this 
inventor is to obviate many inconveniences in 
applying lubricants, and to this end he utilizes 
the action of the centrifugal force of the 
heads of the connecting-rods by collecting in 
reservoirs placed in a suitable manner above 
the bearings the oil thrown out from the heads 
of the rods, the reservoirs serving at the 
same time as lubricators partly to the bearings, 
and consequently to these same heads of tlie 
rods. The system is applicable to all kinds 
of motors, but is more particularly adapted to 
motor-vehicles. 



and improved support and container more espe- 
cially designed for use in churches, chapels, 
and other places and arranged to form a rest- 
ing-desk for a mass-book or the like, and to 
form a receptacle for containing the book when 
not in use. 

CLASP FOR SHAPING HAT OR BONNET 
FRAMES.— A. Brodin, St. Joseph, Mo. The 
purpose of this improvement is to provide means 
to enable a milliner to quickly shape a frame 
of wire as a foundation of a hat to be made 
of chiffon or other light goods by using a hat 
formed of felt, straw, or other substantial ma- 
terial that has been pressed into shape on a 
block, such means consisting of a clasp to be 
applied in sufficient number for the retention 
of wire as it is bent into shape over the hat or 
bonnet body that is to be duplicated in flimsy 
material. 

CANDELABRUM.— W. Schimpf, New York, 
N. Y. This article is especially adapted for 
table and decorative purposes, and also upon 
an altar or for other devotional purposes. Tne 
candelbra is so constructed that it may be 
presented in the form of a single light or 
candlestick or may be provided with arms of 
any number within the compass of a given 
circle with or without a central candle-holding 
cup or candle-support. ■ 

MUSIC-LEAF TURNER.— L. Poulin, Butte, 
Mont. Mr. Poulin's invention has reference 
to improvements in music-leaf turners, and the 
object in view is the provision of a simple 
mechanism by means of which the leaves of 
music may be readily turned in either direc- 
tion and not interfere with the playing of a 
musical instrument. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the nams of the patentee, title of 
the invention, and date! of this paper. 



Business and Personal Wants. 



Hardware. 

TOOL-HEATING HANDLE.— M. Kalaba, 
New Rochelle, N. Y., and F. Gailek, New York, 
N. Y. This handle is especially adapted for 
book-binders' tools, and it is capable of heating 
the tool continually. This is effected by pro- 
viding burner devices and supplying gas thereto 
through a flexible tube. The invention enab.es 
the tool to be kept heated continuously, and 
at a uniform and any desired temperature. It 
also provides for interchanging the tools at 
will, so that a single handle will do for any 
number of tools! 

RATCHET-WRENCH.— W. W. Mukch, New 
York, N. Y. The object of the invention is the 
provision of an. improved ratchet-wrench which 
is arranged to permit the user to quickly and 
conveniently screw up or unscrew nuts, bolts, 
and the like without disengaging the nut or 
bolt-head during the operations. The wrench 
will prove very serviceable in places in which 
but a limited swinging motion can be given 
to the handle. 

BRACE. — A. S. E. Metcalf, Moville, Iowa. 
In this patent the invention relates particu- 
larly to improvements in a combined brace, 
chuck, and wrench, the object of the inventor 
being the provision of a device of this char- 
acter having a wide range, of adjustment for 
holding bits and drills and for removing nuts 
of various sizes. 



Machines and Mechanical Devices. 

UNIVERSAL SANDING-MACHINE.— A. C. 
Gough, Benton, Ky. The object in view in 
this invention is the provision of an improved 
machine which combines the desiua'ble features 
of prior irregular, drum, and horizontal ma- 
chines by reason of an adjustment, which may 
be easily and quickly performed, to bring the 
grinding element into any one of a dumber of 
positions according to the requirements of the 
work. 

BLADE-SHARPENER.— S. R. Puval, New 
Orleans, La. In this instance, the object is 
to provide a sharpener ' of a type having co- 
acting grinding, honing, or stropping rollers, 
whereby both sides of a blade may be operated 
upon simultaneously, thus quickly bringing the 
"teeth" or "feather" of a razor-blade edge to 
a uniform and central line, leaving the blade 
in condition for use. 



Miscellaneous. 

BOOK SUPPORT AND CONTAINER. — J. J. 

Eugster, Tiffin, Ohio. In this patent, the 
object of the invention is to provide a new 



READ THIS COLUMN CAREFULLY,— You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information, iu every case it is neces- 
sary to give the number of the Inquiry. 
MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry >*o. 4947.— For machinery for crushing 

and mashing silica. 

'* U. S." Metal Polish. Indianapolis. Samples free. 

Jnqiiirv No. 4948.— for machinery for manufac- 
turing barrel staves. 

Autos.— Duryea Power Co., Reading, Pa. 

Inquiry No. 4949.— For makers of air pumps oper- 
ated by foot power. 

For bridge erecting engines. J. S. Mundy, Newark, N.J. 

Inquiry No. 4950.— For manufacturers and deal- 
eaa in the •* Kombi " camera. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 4951.— For a smiil), reciprocating tool 
holder driven by electricity for holding wood carvers' 
chisels and engravers' toois. 

American inventions negotiated in Europe, Felix 
Hambur.'er, Equitable Building, Berlin, Germany. 

Inquiry No. 495*2.— P'or dealers in parts for the 
" P. JMerminne " and " M, Henley & Co." revolvers. 

Edmonds-Metzel Mfg. Co., Chicago. Contract manu- 
facturers ot hardware specialties, dies, stampings, etc 

Inquiry No. 4953.— For apparatus or process for 
recovering free carbonic acid gas from fermenting 
liquor. 

Machine Work of every description. Jobbing and re- 
pairing. The Garvin Machine Co., 149 Varick, cor. 
Spring Sts., N. Y. 

Inquiry No. 4954.— For a water carafe which is 

divined in the center by a screw and having a nickel 
band around it. 

US'- Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway 
New York. Free on application 

Inquiry No. 4955.— For makers of glass paper- 
weights in which to mount photographs. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 4956.— For makers of composition 
ornaments for decoration purposes. 

Empire Brass Works, 106 E. 129th Street, New York. 
N. Y., have exceptional facilities for manuf acuring any 
article requiring machine shop and plating room. 

Inquiry IVo. 4957.— For makers of strawboard 
pressed boxes such as are on the ends of mailing tubes. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by theDe LaVergne Refrigerating Ma* 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 4958.— For automatic machinery for 
making merchandise pinsickets. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry No. 4959. —For a second-hand boiler of 
about 70 h. p. capacity for heating purposes. 

inquiry No. 4960.— For makers of reversible air 
motors of % to 2 h. p. 

Inquiry No. 496t.— For makers of small ice and 

refrigerating outfits. 

Inquiry No. 4962.— For makers of briquette ma- 
chinery. 

Inquiry No. 4963.— For machines for pressing 

liquid and mud peat. 

Inquiry No. 4964.— For manufacturers of looms 
for weaving rattan. 

Inquiry No. 4965.— For manufacturers of core 

drills. 

Inquiry No. 4966.— For the address of the Allen 
Dense Air Ice Machine Co. 

Inquiry No. 4967.— For manufacturers of mica 
axle grease. 

Inquiry No. 4968.— For a butter cutter which cuts 
about 40 pieces to the pound. 

Inquiry No. 4969. — For machinery for making 
fountain pen holders and feeders of hardrubbor. 



^Notes 



and Queries. 



BINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



( 9269 ) R. P. asks. Please inform 
me through the column of "Answers and 
Queries" in your valued papet of any solutions 
of a specific gravity of three times as heavy 
as water or over and kindly oblige reader. A. 
A very heavy liquid is prepared by dissolving 
mercuric iodide in a solution of potassium 
iodide in water. If the mercuric iodide is not 
available, it may be prepared by precipitating 
a strong solution of mercuric chloride with a 
solution of potassium iodide, avoiding an ex- 
cess of potassium iodide, since it would dis- 
solve the precipitate. When it has settled de- 
cant the liquid and dissolve the precipitate in 
potassium iodide as before. 

(9270) H. H." H. asks: Would you 
kindly give us information on the following 
problem : Suppose I have in my hand a mili- 
tary rifle which shoots 30,000 feet per second. 
I stand on a fiat car going at the same rate, 
viz., 30,000 feet per second, and shoot at a 
target in the front end of the car. Would the 
ball strike the target V If so, explain; or if 
not, explain. A. Your inquiry is constantly 
reappearing with slight change of form. It 
was answered in our column of "Notes and 
Queries" Nos. 8823 and 8862. The answer de- 
pends upon the three fundamental laws of 
motion first stated by Sir Isaac New- 
ton in the seventeenth century and 
known by his name to the present 
time. The first law states that "a force pro- 
duces the same effect whether the body on 
which it acts is at rest or in motion." For 
this reason the powder sends the bullet in the 
case you propose just as if car and gun were 
at rest. The ball has two motions, one with 
the car caused by the car, the other caused 
by the powder which causes it to go along 
the car and hit the target at the front of the 
car exactly as if the car had stood still. You 
could stand in a car and throw a ball from 
the rear to the front, could you not? Why 
not be able to shoot a bullet in the same man- 
ner? 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

December 29, 1903. 

AND EACH BEARING THAT DATE 

LSee note at end of list about copies ot these patents. I 

Abdominal bandage, O. Babion 748,338 

Advertising paper holder, D. L. Stowe 748,117 

Aerating apparatus, liquid," K. S. Murray.. 748,405 
Air brake system, duplex, W. H. Night- 
ingale 748,302 

Aluminium sulfate, drying, Perry & 

Schanche 748,525 

Amalgamating machine, Alford & Smythe.. 748,456 

Animal shears, W. M. Cahill 747,478 

Animal trap, B. F. D. Miller 748,201 

Aromatic esters and making same, E. 

Ritsert 748,101 

Asphalt, stone, etc., manufacture of arti- 
ficial, C. Rubitschung 748,019 

Atomizer, F. A. Smith 748,227 

Automobile, O. E. Roberts 748,015 

Automobile controlling gear, S. J. Ander- 
son 748,252 

Awning hook, D. W. Carr 748,479 

Bag filler, Heinrich & Probst 748,500 

Bag, etc., handle, Ritter & Halpern 748,012 

Bag holder, W. Lilly 748,387 

Bails to baskets, etc., means for attach- 
ing, W. C. Williamson 748,552 

Balance escapement, A. M. Lane 748,290 

Ball. See Lubricating metallic ball. 

Bangle fastening, F. Rabone 748,417 

Barrel washing machines, barrel feeding ap- 
paratus for, R. Troehler 748,545 

Bat, T. H. Murnane 748,000 

Bead threading machine, F. Mermet 747,995 

Bearing thermostat, G. A. Wall 748,240 

Bearing, velocipede, E. 6. Latta 748,291 

Bearing, wheel, C. T. McOue 748,090 

Bedstead, Argubright & Olson 748,036 

Bedstead, door. H. B. Buggies 748,563 

Beer cooler, 0. F. Hager 748,496 

Belt die for brick machines, etc., endless, A. 

W. Willett 748,244 

Binder locking device, temporary, R. B. 

Wilson 748,129 

Block signal system, Wolf & Williams 748,450 

Blower, fan, J. M. Stukes 748,436 

Body brace and truss, combined, S. R. 

Shepard 748,426 

Boiler furnace, Henry & Dillon 748,374 

Boilers, draft appliance for locomotive, W. 

B. Warren 748,325 

Boilers, product for prevention of furring 

In, P. Bez 748,341 

Bolster, J. M. & J. H. Ames 748,332 

Book covering machine, Morton & Sherman: 747,999 

Book, diagram, M. S. Oalcutt... 747,936 

Boot and shoe stretcher, B. A. Waggaman 748,239 

Bottle, non-refillable, O. C. Berchtold 748,042 

Bottle, non-leflllable, E. T. Curran 748,051 

Bottle stopper, A. Buckman 748,161 

Bottle support, nursing, B. E. Ives 747,973 



Bottles, cans, etc., top for tooth powder, 
H. B. Kent 

Box, W. B. Brooks, Jr 

Box covering machine form block, P. S. 
Smith ..'. 

Box label and lid holder, E. J. Mitchell 

Boxes, machine for pressing necks in, P. S. 
Smith 

Brake, D. F. Earnest 

Brake block and shoe, separable, W. D. Sar- 
gent 

Brake head, W. D. Sargent 

Bread cutter, W. H. Busser 

Bronzing machine, A. Weber — 

Broom, whisk, H. L. Harris 

Brush, paint, J. P. Knuehmann 

Bucket dumping apparatus, H. K. Mc- 
Caughey 

Bucket suspension device, J. H. Hayward.. 

Buckets, suspension device for two rope, H. 
L. Reynolds 

Building block molding machine, J. B. Cot- 
tom 

Bullet mold, J. W. Anderson, Jr 

Bundle carrier, P. E. Le Fevre 

Button and tie holder, combined, E. Stempel 

Button, collar, F. G. Neuberth 

Button, linen, H. Kirchhoff 

Oableway, T. S. Miller 

Calculating and recording machine, C. D. 
Baird 

Calculating instrument, H. N. Pierce 

Calculating machine, H. Kaussen 

Calculating, printing, or analogous machine 
attachment, A. R. Boynton 

Camera shutter, I. M. Macy 

Can, R. E. Pearce 

Cans, etc., machine for operating on, C. H. 
Hanford 

Candy making apparatus, rock, T. Suzuki.. 

Candy pulling machine, C. D. Frankinson. . 

Car bolster, S. P. Bush 

Car construction, D. C. Courtney 

Car coupling, G. A. Hermanson 

Car coupling, P. J. Dugan 

Car coupling, F. Lehrmann 

Car door, grain, R. G. Jenckes 

Car drop doors and operating mechanism, D. 
C. Cou rtney 

Car, dump, J. D. McGrath 

Car fender, self-adjusting, A. O. Lamson.. 

Car, railway, C. Vanderbilt 748,030, 

Car reflector, D. F. Cargill 

Car, sand, A. F. McConnell 

Car seat, F. K. Fassett 

Car, side dumping, R. H. Hornbrook 

Car switch-operating apparatus, tramway or 
other, A. King 

Car wheel, G. S. Kyle 

Car window lock, C. Graham 

Carpet sweeper, G. L. Reenstierna 

Carrier. See Bundle carrier. 

Cash register, T. Carney 748,259, 

Cash register, J. P. Cleal 

Cash register, W. H. Muzzy 

Caster, ball, H. S. Cross 

Casting, H. H. Franklin 

j Cement shingle, G. C. Zwerk 

Cement shingles, machine for making, G. C. 
Zwerk 

Centrifugal machine, M. II. Barker 

Charring and dry distillation of organic sub- 
stances, apparatus for continual, H. C. 
Aminoff 

Check perforating and printing machine, 
G. F\ Robertson 

Chemical mixer, A. G. Stevens 

Chimney, C. W eber 

Chlorination barrel, W. J. Armbruster, 

745j,461, 

Chuck, drill, W. G. Middleton 

Churn dasher fan attachment, A. F. Moody 

Churn operating mechanism, I. W. Beeler 

Cigar branding machine, I. Liberman 

Circuit changing apparatus, W. Meyer 

Cisterns or the like, means for constructing, 

Skinner & Lindsey 

, Clamp collar, D. M. Lester 

Clasp for garters, etc., C. E. Schaffner 

Cleaning machine, D. A. Kennedy 

Clevises, etc., pin locking machanism for, 
H. A. Bergom 

Clipper, hair, J. K. Priest 

Clock, M. Wortmann 

Clock striking mechanism, A. C. Schuman.. 

Closet seat collapsible protecting device, I. 
Franken , 

Closets, etc., siphon reservoir for toilet, 
A. M. Morrison 

Cloth holder, L. S., Winterbotham 

Coal loading apparatus, C. Allison 

Cock, safety gas, H. J. Doll 

Coffee pot, T. B. Ferguson 

Coffin guide, W. Koeper 

Coke lorry, G. D. Macdougall 

Collar fastener, horse, J. R. Rose 

Comb, Richardson & Wright 

Compound engine, A. J. Feet 

Condiment holder, J. B. Williamson 

Conveyor and elevator, endless, Coffin & 
Lewis 

Conveyor controlling system, A. C. Eastwood 

Cooking attachment, mutfler, J. H. Fox 

Cooking utensils, inner containing vessel for, 
A. Siebelist 

Cooler. See Beer cooler. 

Copy bolder, Sbobert & Reno 

Copy pad, T. B. Ferguson 

Couch, J. B. Hardtmann 

Counting and indicating machine, W. Acker- 
man 

Cream separator and churn, combined, J. A. 
Rosback 

Crutch, Hammond & Bridgewater 

Cultivator tooth mounting, F. Bateman.... 

Cupboard extension, J. H. Waite 

Curtain bracket, combination lace and roller, 
J. Yonker 

Curtain fixture, A. L. Foy 

Curtain or awning, J. A. Charlton 

Curtain pole bracket, Zimmerly & Lindewirth 

Cutlery polishing machine, W. C. & J. B. 
Mallinson 

Dead, preserving the, J. Karwowski 

Detector bar clip and link, T. G. Stiles 

Dish washing machine, H. H. Jones 

Disinfecting apparatus, F. C. Nye 

Display front for boxes, F. Davis 

Display holder for ladies' hats, F. P. Rabin 

Dissolving organic or inorganic substances, 
apparatus for, C. H. Rider 

Distilling apparatus, J. Stocker 

Door and hanger therefor, pocket ball bear- 
ing, J. K. Thoma 

Door opening device, O. M. Edwards 

Door stop, A. A. Terry 

Dress clip, T. Morton ■ 

Driers, filling or emptying apparatus for 
vacuum, E. Passburg 

Driving apparatus, A. E. Norris 

Dye and making same, blue anthraquinone, 
Hepp & Hartinann 

Dye, trisazo, Israel & Kothe 

Eggs, composition of ingredients for improv- 
ing storage, B. Prikryl 

Electric circuit regulating device, M. H. 
Baker 748,144, 

Electric circuits, constant power factor regu- 
lator for, M. H. Baker 

Electric circuits, regulating, M. H. Baker* 

748,145, 

Electric generator for intermittent currents, 
M. P. Ryder 

Electric generator, turbine, Porter & Currier 

Electric meter, L. Gutmann 

Electric switch, I. G. Waterman 

Electricity for sectional circuits, bar for 
collecting, H. Dolter 

Elevator, A. & T. E. Winiarski 

Elevator, A. R. Wilfley 

Elevator signaling apparatus, J. McLean 

748,408, 

Engine cooling apparatus, internal combus- 
tion, G. McCadden 

Engine lubricator filler, steam, A. M. Crowl 

Mngine piston, steam, .7. Swan 

Engines, feeding and igniting device for ex- 
plosive, W. Remington 

Hvaporative cooler or condenser, W. H. Mil- 
ler 

Expansion joint, R. E. Vail ...... 

Explosion chambers, apparatus for loading, 
F. Anschutz .- 

Explosion chambers, device for cleaning, F; 
Anschutz 



747,978 
747,932 

748,022 
747,997 

748,429 
748,355 

748,220 
748,106 
748,344 
748,125 
748,370 
748,193 

748,558 
748,371 

748,419 

748,049 
748,460 
748,293 
748,434 
748,411 
748,287 
748,295 

748,039 
748,566 
747,977 

748,158 
747,992 
748,213 

748,368 
748,321 
748,060 
747,934 
748,166 
747,971 
748,173 
748,384 
748,281 

748,165 
748,299 
748,195 
748,122 
748,316 
748,210 
747,957 
748, 1S8 

748,508 
747,983 
748,064 
748,560 

748,200 
748,261 
748,406 
747,947 
748.001 
748,141 

748,140 
748,405 



748,42] 
748,319 
748,242 

748,462 
748,398 
748,203 
748,155 
747,990 
748,397 

748,224 
748,385 
748,423 
747,980 

748,043 
748,410 
748,250 
748,108 

747,960 

748,491 
748,131 
748,331 
748,487- 
748,401 
748,510 
748,390 
748,017 
748,420 
748,559 
748,329 

748,481 
748,488 
748,493 

748,316 

748,537 
748,555 
748,184 

747,922 

748,104 
748,068 
748,466 
748,446 

748,330 
748,180 
748,347 
748,455 

748,391 
748,284 
748,229 
748,077 
748,413 
747,950 
748,008 

748,217 
748,564 

748,544 
748,178 
748,543 
748,403 

748,414 
748,412 

748,375 
748,076 

748,099 

74S.149 ' 

748,146 

748,147 

748,534 
748,215 
747,968 
748,123 

748,053 

748,449 
748,551 



748,001 
748,483 
748,233 



748,296 
748,546 

748,035 

748,031 
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Explosive engine, H. G. Underwood 748,029 

Eyeglasses, J. W. Corley 748,554 

Fabrics, machine for shaping and trimming 

pieces of, H. Bryce 748,476 

Fan attachment, G. Donnelly 748,353 

Fan, toilet, A. M. Miller 747,996 

Fastener, T. Giguere 748,277 

Fastening device, W. Kaisling 748,078 

Fat-like substance and making same, O. 

Liebreich 748,511 

Faucet, G. A. Soderlund 748,115 

Feed cutters, pneumatic conveyor attachment 

for, L. J. Lee 747,987 

Fertilizer distributer, J. & J. D. Boyd 748,343 

Fertilizer drill, W. N. White 748,549 

File cabinet partition, adjustable, I, II. 

Athey 748,335 

miter, J. B. Allen 748,251 

Filtering system, G. Moore 748,088 

Filtering system, water, D. M. Pfautz 748,095 

Fire escape, W. R. Smith 748,114 

Fin* escape, Parvin & Snyder 748,305 

Fire escape, C. M. Petersen 748,526 

Fire kindler, E. C. Sachse ;.. 748,312 

Firearm single trigger mechanism, G. C. 

Cline 748,263 

Firearm, tubular magazine, Mason & Burton 748,395 

Fireplace, A. W. Hall 748,497 

Flash gas burners or lamps, feed device 

for, Wright & Siddall 748,454 

Floor construction, C. A. Balph 748,150 

Floor joint, water closet, H. S. Benton.... 748,418 
Fluid pressure, system for controlling, E. D. 

Priest 748,098 

Flushing apparatus, J. H. Byers 748,046 

Fly wheel, F. James 748,380 

Food product and making same, dry, H. 

Wintruff 748,249 

Fork. See Pitchfork. 

Freezing device, milk or other liquid, J. W. 

MacDonald 748,389 

Fuel saving briquet, H. Eggers 748,356 

Furnace, W. V. Beasley 748,468 

Galvanizing apparatus, metal sheet, E. A. 

Davies 748,350 

Game apparatus, H. K. Leonard 747,989 

Game apparatus, M. A. Bean 748,467 

Game, indoor, S. B. Monson 748,298 

Garbage receptacle, J. Thiele 748,119 

Garden implement, R. Twohig 748,439 

Garment clasp, C. B. Hoy 748,189 

Garment supporter, C. E. Hawkes 748,069 

Garment supporter, J. Jenkins 748,282 

Gas burner, adjustable, W. E. Guese 748,066 

Gas burner, incandescent, T. Gordon 748,364 

Gas burner, incandescent, C. A. Bluhm.... v 748,471 

Gas burner, safety, A. Dominick 748,170 

Gas check, U. G. Densten 748,486 

Gas light, incandescent, V. H. Slinack 

748,225, 748,220 
Gas lighting apparatus, H. Rostin et al. 748,310 
Gas or air tubing, attaching socket for, A. 

W. Nicholls 748,301 

Gas producer, J. R. George 747,965 

Gas producer system, J. W. Gayner 748,361 

Gas retort, W. E. Hartman 748,499 

Gate, J. Steinbrecker 748,023 

Gate, B. G. Olson.: 748,092 

Gate operating device, R. P. Pierce 748,214 

Gear, variable speed transmission, V. G. 

Apple 748,334 

Gearing, variable friction, L. Sanders 748,021 

Glass tank furnace, H. L. Dixon 748,169 

Glove or mitten, S. Hollenbeck 748,187 

Glove turning machine, W. S. Ayres 748,463 

Gluing machine, neck, P. S. Smith 748,430 

Governor, E. W. Evans ...: 748,357 

Governor adjusting mechanism, Skinner & 

Glenn 748,223 

Governor, va"por engine, Buchner & McClure 748,477 

Grain drier, J. G. King 748,079 

Griddle greaser, C. H. Haight 748,367 

Grinding machine, A. A. Baker 747,924 

Grinding machine, B. F. Bartrug 748,339 

Gun carriage or limber or ammunition car, 

Dawson & Buckham 748,351 

Gun recoil check, Meigs & Stout 748,513 

Guns, electric firing gear for breech loading, 

J. F. Meigs, et al 748,086 

Hair crimper, J. F. Martin 748,393 

Hair pin, S. H. Goldberg 748,278 

Hair waver, M. S. Mclntire 748,407 

Hammer, foot power, Baker & Horn 747,925 

Harness, breast, S. O. Barden 748,152 

Hay loader, R. E. Alger 748,032 

Hay loader and stacker, F. L. Doty 748,171 

Hay rack and wagon box, combined, I. Wil- 
liams 748,246 

Heatwg pad, electric, W. Riekards 748,309 

Heel attaching device, C. W. Woods 748,452 

Hinge, H. Hotz 748,377 

Hinge, leaf, W. M. Gamble 747,962 

Hoisting and dumping apparatus, combined, 

W. F. Weber 748,447 

Hook. See Awning hook. 

Hook provided* with counting mechanism, 

C. A. G. Bremer i 748,473 

Hopper feed regulator, A. T. Ferrell 748,059 

Horse power, J. & C. Vavra 748,443 

Hose coupling, W. Roller 748,382 

Hose nozzle supporting and guiding de- 
vice, W. R. Joyner 748,507 

Hub, vehicle wheel, E. H. Whiting 748,327 

Hydraulic press, J. H. Ferguson 748,358 

Hydrocarbon burner, L. A. Eggert 748,269 

Ice tool, H. J. Kingsley 747,981 

Igniting device, W. Gardner 748,360 

Incubator heater and ventilator, O. P. Shoe- 
maker 748,538 

Index, card, C. McPike 748,519 

Induction coil vibrator, R. Varley 748,442 

Ink filler, J. B. Barns 748,040 

Ink well, S. D. O'Donnell 748,002 

Insect destroyer, J. H. Sewell 748,110 

Instep support or arch prop, J. W. Ar- 

rowsmith 748,553 

Instep supporting and insulating pad, Mayer 

& Wenger 747,994 

Interlocking mechanism, F. Bement 748,156 

Internal combustion engine, W. M. Britton. 748,045 

Ironing board, H. C. Dillon 747,952 

Ironing machine gearing, C. W. Stancliffe. 748,540 
Ironwork and preparing same, material for 

protecting, W. O. Emery 748,270 

Jacquard machines, apparatus for setting 

the hood needles in, J. Szczepanik .... 748,028 

Journal bearing, J. Buker 748,258 

Kitchen utensil, W. E. Berry 748,255 

Knapsack, hammock, and sleeping bag, con- 
vertible, G. Klein 748,288 

Knife, T. Wenger 748,547 

Knitting machine, G. A. Leighton 747,988 

Knitting machine, C. A. Santmyers 748,219 

Knob, door, W. Munro 748,404 

Lamp cut out, arc, M. H. Baker 748,148 

Lamp, electric arc, K. Tornberg 748,121 

Lamp for multiple or parallel circuits, elec- 
tric arc, R. H. Henderson 748,185 

Lamp, gas, T. Gordon 748,363 

Lamp holder, miner's, J. A. Brown 748,475 

Lamp socket, incandescent, C. Wagner.... 718,445 
Lamp socket, incandescent electric, C. Bak- 

eley 748,337, 748,338 

Latch, gate, J. R. Abernathy 748.031 

Lathe, double turret, Potter & Johnston.. 748,097 

Lifting jack, F. M. Williams 748,127 

Lifting jack and propelling means therefor, 

combined, C. E. Roth , 748,311 

Liquid separator, centrifugal, J. H. Ayers.. 748,038 
Liquor heating apparatus, J. P. Roche.... 
Lithographic transferring, G. E. Pancoast.. 
Lithographic transferring device, G. E, 

Pancoast 

Load on wagons, means for ascertaining the. 

L. M. F. Hacker 748,067 

Lock, J. Mills 748,202 

Lock, W. K. Kaye 748,285 

Log overhead turner, P. Wineman 748,130 

Loom filling box stand, J. Trahan 748,438 

Loom, kindergarten, M. P. & D. Todd 748,120 

Loom let off mechanism, F. Benz, Jr 748,253 

Loom, pile fabric, P. & E. I eroux 748,084 

Loom shuttle, Marugg & RuDneit 747.993 

Loom shuttle motion, Frank & Benz -748.273 

Loom take up, A. F. Caswe" 748,262 

Loom weft replenishing mechanism, H. R. 

Ross, et al 748,105 

Looms, web supporting or guiding means 

for narrow ware, Frank & Benz 748,274 

Lubricant and making same, S. A. Smith.. 748,317 

Lubricating device, J. A. Gibbn-s 748,362 

Lubricating metallic ball and making same. 

Self, A. Johnston 748,191 




1'Star" 
Lathes 



Foot and 

Power 1 

Screw Catting 



Automatic 
Cross 
Feed 



FOR FINE, ACCURATE WORK 

Send forCatalogue B. 

SENECA FALLS MFG. CO. 

695 Water Street, 
Seneca Falls, N.Y., U.S.A. 




It isn't as though we were new at the business. It isn't as though we 
were talking about what we hoped to do ; but we're dealing with facta 
when we tell you that we make better belting than others, and that we've 
been doing it for years, and that belts are now running in every section 
of the country and every part of the world, testifying to the fact that 

SCHIERXN 
BELTING 

wears well and gives perfect satisfaction . It ought to — 
the finest hides are used, the best methods of tinning 
are followed, the latest machinery and the greatest skill 
are employed in the making of this leather into belts. 
If you use belting, get our " Dixie Belt Leather Book " 
— it's free. 

CHAH. A. SCH1EREN & CO. 

New York: 52 Ferry St. Pittsburg! 343 Third At. 

Chicago : 92 Franklin St. Philadelphia : 228 N. Third St. 

Boston: 192 Lincoln St) Denver: 1519 Sixteenth St. 

Hamburg: Pickhuben 4. 




Veeder 
Counters 

to register reciprocating" 
movements or revolu- 
tions. Cut full size. 

Booklet Free 

VEEDER MFG. CO. 

Hartford, Conn, 

Cyclometers Odometers, 
Tachometers, Counters 
and Mne Castings. 
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748,531 
748,003 



748.003 
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I are the standard 
for Accuracy, 
Design, Workmanship and Finis 

Send for Free Catalogue No. 17B, of up-to-date tools 
for mechanics. 

The L. S. Starrett Co., Athol, Mass., U. S, 
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WORK SHOPS 

of Wood and Metal Workers, with- 
out steam, power, equipped with 

BARNES' FOOT POWER 
MACHINERY m. 

allow lower bids on jobs, and give 

greater profit on tbe work. Machines 

sent on trial if desired. Catalog Free. 

W. F A. JOHN BARNES CO. 

Established 1872. 

1999 Ruby St., Rockford, III. 




THE BUICK 4-CYCLE 
ENGINE 

has less parts than any other 4- 
cycle engine made. Has been on 
the market for six years, and has 
given absolute satis- 
faction. It is unexcel- 
led for simplicity and 
ease in starting— any 
person with ordinary 
intelligence can run 
it. Has given such 
good satisfaction 
that we have been 
compelled to increase 
our factory three 
times. Guaranteed 
in every respect. 
Write for free cata- 
logue. 

THE BUICK MOTOR 

COMPANY 
Detroit, Mich., U.S.A. 

THE BICYCLE: ITS INFLUENCE IN 
Health and Disease.— By G. M. Hammond, M.D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: 1 
The use of the cycle by persons in health. 2. Tbe use of 
the cycle by persons diseased. Contained in Scientific 
American Supplement, No. 1002. Price 10 cents. 
To be had at this office and from all newsdealers. 





THE WATERBURY 

Emery Grinder, 

with adjustable table, for flat surface 
grinding and finishing, and for ordi- 
nary tool grinding. 

W Send tor Catalogue. 
BLAKE & JOHNSON 
P. O. BOX 7, 

Waterbury, Conn. 




HAS 
' NO 
Sl/PERI°R 

B/tomm/r&BAScoMJfOPEca 

STLOC/AS, Ma 




BUILD 



INCUBATOR 



TOTJR 
OWN 

Any man or boy can do this easily 
with common tools and Save More 
3 Than Half. How ? Get our Com- 
plete Book of Plans for building JJew Idea 
Incubators and Brooders. We will then 
sell you at coat all fixtures like Tank , Lamp, 
Regulators', Trays.LegB. etc. Big money In 
building and selling Incubators. No Exper- 
iment. Send for "How to Make and Save 
Money with Incubators," our now handsome 
Poultry Book and Catalogue. It is FREE 
CHANSON, SNOW A; CO. 
DEPT. S5« QUINCY, HA. 




FOR LIGHT AND MEDIUM WORK 

this new 14 inch 

<^B. F. BARNES 

Upright Drill is the hest tool made. 
Substantial, well huilt. up to date. The 
driving power is strong and positive— the 
five-step cone gives wide range of speeds- 
will drill from l/16-inch to^-inch. Read- 
ing matter on request. 

B. F. BARNES COMPANY, Rockford, III. 



Lubricator, A. E. Clifton 748,480 

Magnetic power mechanism, F. Hachmann. ! 748,'l82 

Mail bag, D. G. McClay 748,209 

Mail "box, J. J. Sullivan 748,541 

Manhole closure, T. F. Morrin 748,514 

Manure from apatite, manufacturing, W. 

,, Palmaer 748,523 

Marking device, J. E. Langill 748,383 

Marking machine, Richardson & Wilcox... 748,529 

Measure, tape, G. Dunlea 748,174 

Measuring device, opening, H. C. Parker.. 748,094 

Mechanical movement, S. D. Stevens 748,024 

Metal cutting and stamping apparatus, J. 

. W. Paton 748,415 

Metals, apparatus for detecting the tempera- 
ture of, Sauveur & Whiting 748,107 

Meter. See Electric meter. 

Mine shaft safety device, N. W. Dickerson. 747,951 

Mining machine, coal, Robinson & Ball.... 748,530 

Miter box, R. Dunne 748,175 

Molasses burner, J. Anderson 748,458 

Molding and compressing various articles, 

press for, Bergstrom & Bass 748,340 

Mower or reaper pitman, F. Tuvell 748,236 

Mowing machine, J. H. J. Counts 747,946 

Mowing machine, B. Holthaus 748,556 

Mowing machine cutting apparatus, L. Study 748,118 
Mowing machine weed attachment, P. 

Hanson 747,969 

Mucilage or glue containing devices, top 

for, A. H. Bernard 748,254 

Music playing mechanisms, expression in- 
dicator for automatic, G. H. Davis.... 748,266 
Musical instrument automatic playing at- 
tachment, P. Welin 748,126 

Musical instrument mechanical playing 

attachment, E. D. Ackerman 748,142 

Nailing machine, V. Sandahl... 748,53^ 

Noise muffler, S. Bouton 748,157 

Nut and bolt lock means, W. Lay 747,985 

Nut lock, S. C. Ramsey ' 748,009 

Nut, lock, W. C.' Swift 748,027 

Nut locking means, W. Lay 747,984 

Oil burner, E. A. Edwards 748,177 

Oil burner, E. Boekenkamp * 748,257 

Oil burner, J. H. Davis 748,267 

Oil burner, McFarlane & Pushaw 748,516 

Ore treating mechanism, G. M. Rice 748,528 

Organ pedal, E. M. Hughes 748,378 

Pad holder, J. Powers 748,006 

Pad support, J. Powers'. 74g,Q05 

Palette, W. A. Sussmilch • 748,026 

Paper and making same, Fowler & Hoover. 748,179 

Paper box, H. Buntz 748,02ft 

Paper box, foldable, M. Hirsch 748,376 

Paper feeding machine separating and feed- 
ing device, E. J. Hallberg 748,279 

Paper holding clip, F. M. Crawford 748,264 

Parcel fastener, B. Cohn 748,482 

Pasting machine, A. Simonson 748,428 

Pen, fountain, W. F. Cushman 747,948 

Pencil sharpener, J. C. Hill 748,186 

Photographic images, making, P. G. Frauen- 

felder 747,961 

Photographic mounts, manufacturing, P. 

J. Stuparich 748,232 

Photographic printing frame, Mackey & 

Itaub 748,085 

Piano, wireless, I. F. Gilmore 747,966 

Pie making machine, H. L. Manning 748,392 

Pie plate rim, supplemental, W. A. Banflll. 748,151 

Pin for badges, etc., F. H. Noble 748,303 

Pipe bending form, W. Vanderman 748,237 

Pipe cutter, B. Colom y Marca 747,942 

Pitchfork, L. L. Layne 747,986 

Plaiting attachment, skirt, M. M. Merrill.. 748,396 

Plane, matching, A. Mason 748,199 

Planter, corn, J. Leyhtwine 748,386 

Plow, A. E. Squyars 748,318 

Plumb bob, H. J. Wolf 748,132 

Pocket knife, M. J. O'Connor 748,521 

Pocket, safety, G. L. Estes 748,271 

Potato digger, J. E. Baird 748,464 

Powder composition, smokeless, H. Maxim.. 748,200 
Powdered material dispenser, W. Q. Gansen. 748,494 
Press for oleaginous substances, Zoder & 

Hayne 748,138 

Press valve operating mechanism, J. M. 

Stuart 748,231 

Printing form, G. E. Pancoast 748,004 

Printing machine, H. A. W. Wood 748,133 

Printing machine, ticket, E. B. Clark 748,163 

Printing mechanism, H. A. W. Wood 748,134 

Printing press offset preventing mechanism, 

H. A. W. Wood 748,135 

Printing, stamping, etc., platen press for, 

E. T. Cleathero 747,939 

Propeller, screw, T. H. Eastwood . . . ■. 748,176 

Propelling device, boat, J. S. Worcester.... 748,453 
Pulp articles, machine for manufacturing, 

J. H. Rivers 748,013 

Pulp, treating, J. H. Rivers 748,03 4 

Pulverizer, Schoellhorn & Albrecht 748,536 

Pump, D. McStravick 748,520 

Pump, air, M. E. Harmstead 748,498 

Pumps, etc., automatic controller for elec- 
tric, C. H. Durning 748,354 

Puzzle, Willey & Barton 748,245 

Rack. See Hay rack. 

Rail joint, B. P. Taylor 748,234 

Rail joint, J. F. Summit 748,437 

Rail joint, J. F. Vilsack 748,444 

Railway antispreading means, P. Gavin.... 747,964 
Railway ballast tamping machine, L. R. 

Moseley 748,089 

Railway brace and chair, W. F. Bossert.... 747,930 

Railway chair and brace, W. F. Bossert 747,931 

Railway chair and stand, W. P. Hussey.. 748,504 

Railway crossing, J. W. Bennett 748,469 

Railway crossing signal, Wolf & Williams.. 74.8,451 

Railway frog, E. B. Entwisle 747,955 

Railway frog plate clamp, E. W. Stout 748,435 

Railway level and gage, J. C. Johnson.... 747,975 
Railway switch, electrically controlled, F. 

T. Kitt 748,557 

Railway switch heater, F. S. Whipple 748, 44& 

Railway tariff rack, C. W. Cook 747,945 

Railway tie, Olin & Alexander 748,304 

Railway tie, G. E*. Jencks 748,381 

Railway tie, metal and concrete, C. H. 

, Quimby 748,307 

Railway tracks, machine for raising, re- 
grading and ballasting, E. Holbrook.. 748,503 

Ram, hydraulic, S. S. Smith 748,113 

Ratchet and drill brace, combined, F. J. 

Cleaver 747,940 

Receiver, F. E. Peters 748,306 

Refrigerating appa'*tus generator, N. W. 

Condict 747,943 

Register, C. Wamsley 748,324 

Road making machine, R. T. Head 748,372 

Roadway, W. Wilson 748,248 

Roadways, laying asphalt or bituminous, 

W. Wilson 748,247 

Rod coupling, H. A. Dulinsky 748,056 

Rolling machine, tube end, H. Rinne 748,100 

Rotary engine, L. J. J. B. Le Bond.. 748,1 Ik- 
Rotary engine, J. W. Weger 748,243 

Rotary engine, F. K. Sturdivant 748,320 

Rotary engine, J. Gary 748,495 

Rotary engine, W. Olewinski '. 748,522 

Rotarv engine. Rowe & Wltbeck 748,533 

Rotary fluid engine, J. F. Cooley 748,348 

Eule and calculator, slide, W. Crosley 748,050 

Saccharine juices, defecating, W. C. Salis- 
bury 748,313 

Saddle, harness, T. I. Morrish 748,204 

Safety pin, B. P. Herndon 748,071 

Safety pin, C. Andresen 748,333 

Sash lock, A. Johanson 748,505 

Sausage stutter, Ebv & Weaver 748,489 

Saw, horizontal band, C*. C. Stuart 748,025 

Sawmill machinery, D. A. Kennedy 747,979 

Scale, F. Verplast T48,3F» 

Scale, computing, F- P. Dunn 748,057 

Scenic or other displays, stage or platform 

appliance for producing, O. Stoll 748,116 

Screw and driver therefor, E. L. Walter.. 748,241 

Screw threading tool, C. R. Gabriel 748 ' 2 , 7Q , 

Seal press, F. W. Brooks 7 1 8 ' 47 ^ 

Seam, sheet metal, R. Hawkins 747,970 

Separating screen, W. C. Rowe 748,562 

Service box cover, H. P. Martin 748,394 

Sewing machine feeding mechanism, W. A. 

Smith- HS* 4 ?! 

Sewing machine, shoe, Bridger & Scetrini.. 748,044 
Sewing sweat bands into hats, machine for, 

W. P. Gammons, ,Tr 747,963 

Shade and curtain holder, F. E. Neumann.. 748,211 
Shade and curtain holder, window, G. 

Wills 748,128 

Shade bracket, M. S. Weaver 748,124 





7x10 in. On 
enameled paper. 
Bound in green linen. 
Over 100 illustration a. 

people believe that Electricity 
cannot be taught outside the class 
room. 

To demonstrate the standard* 
scope and methods of our in- 
struction we have bound up four 
representative text books in our Electrical En- 
gineering course in a handsome linen cover 
under the title of 

Practical Lessons 
ii\ Electricity 



and will send one copy for seventy cents (the 
cost of binding and express charges) to every 
reader of the SCIENTIFIC American sending us 
the no raes of two friends interested in Electrical, 
Mechanical, Civil Engineering, Textiles or Ar- 
chitecture. (Address Room 124 G.) 

The book is easily worth $3.00, and 
we make this libera] offer because we 
know that an inspection of our text 
books will be convincing: evidence of 
the practical value of our instruction. 

Partial Table of Contents : 

STORAGE BATTERIES (prepared especial- 
ly for home study by Prof. F. B. Crocker, 

Columbia University) 1 Types; General Principles; 
Chemical Action ; Datasheets; Edison Storage Battery ; Man-' 
agement; Electrolyte; Cadmium Test; Charging ; Efficiency; 
Troubles and Remedies; Testing; Portable Batteries 
for Automobiles and Boats; etc. 

ELECTRIC WIRING (prepared by H. C. 
CuHhlng, Jr., author of "Standard Wiring"): 

Dynamo Installation ; The Switch Board; Lightning Arresters ; 
Motor Installation ; Tables ; Transformers ; Three-Wire Sys- 
tems; Poles and Pile Setting; Inside Wjririg; Arc Light 
Wiring ; Conduit Work ; Fixture W iring ; Cut Outs ; SWitches ; 
Distribution of. Light; Arc and Incandescent Systems; Fuses; 
Inspection; etc. 

ELECTRIC CURRENT 1 Volt Ampere, Ohm; 
Resistance, Conductivity ; Tables ; Circuits.Groupngof Cell* : 
Quantity; Energy; Power; Coulomb; Joule; Watt; etc. 

ELEMENTS OF ELECTRICIT Y 1 Magnets, 
Experiments with Magnets; Magnetizing Steel; Conductors 
and Insulation ; Electric Machine, LeyJen Jar; V»Itaie Cell; 
Typfs of Cells; Electromagnets; Induction Coil; Electroly- 
sis; Electrotyping and Electroplating; The Telephone; The 
. Telegraph ; Sounder, Alphabet, Key, Battery, Relay, etc. 

Illustrated 200-page quarterly Bulletin giving 
.full outlines of 60 different courses in Engineer- 
ing, including College Preparatory Course, will be 
sent jree on request. 

American School of Correspondence 



Armour Institute of Technology 

Mention Scientific American CHICAGO, ILL* 



THE OBER LATHES 

For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, AuRer-, 
File, Knife and Chisel Hanriv s , 
Whiffletrees, Yokes, Spokes, porch 
Spindles, Stair Baiusters Tulle 
and Chair Legs and other irregular 
work. 

tW Send for Circular A. 
The Ober Mfg. Co., 10 Bell St.. Chagrin Falls, 0., U.S.A. 
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MOTORS 
GENERATORS 

J-JAVE Efficiency and Durabil- 
ity.,/' They cost no more than 
cheaply built,, substitutes. Spark- 
less running a feature. Our cata- 
logue gives full particulars of all the 
types of motors. Write to-day for it 
Fidelity Elkctric Co., Lancaster, I'a. 



ROTH BROS. & CO. 

Manufacturers of 

DYNAMOS 

from 2 to 300 Lights. 

MOTOR.S 

from 1-82 to 20 H. P. 

Write for Bulletin No. 107. 

23 S. Clinton St. 

Chicago, 111. 




The MEDART \ 
BOAT BUILDING 

MATERIALS 1' 

bring boat construction within the ^ 

range of amateurs, at a small cost. / 

Yachts, Launches, Row Boats. J 

Send Bt imp for catalog. ■ J 

FRED MEDART, 3545 DeKalb St., St. Louis, Mo. 1 
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THE M 2L T E*jr E,S8 KEROSENE 



nd for 
stalogue. 




and GAS ENGINE 

hums KEUOSEJVE cheaper and 
safer than gasoline. Automatic, 
simple, reliable. No electric bat- 
tery or flame used. Perfect regula- 
tion. Belled or directly coupled to 
dynmao for electric lighting, charg- 
ing storage batteries, pumping ana 
atl power purposes. 
A. MIETZ, 
12M3S Mott St„ New York. 
ADOPTED BY 

U. 8. GOVERNMENT. 

Iliirheftt Award, direct coupled 

Gen erator Set. Paris E 

Gold Medal, Pan 

position, 19U1. Gold Medalt Charleston, S. C, Exposition, 1912. 
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Delivery Wagons 

are fitted with 81 inch wheel-base and four full 
elliptic springs, insuring" safe conveyance for 
delicate packages; carry one and one-Quarter 
cubic yards of merchandisejpackagesaccessible 
from front and rear of wagon. 

All adjustments of engine made from front 
of wagon; no need to remove packages to get 
at the mechanism. Delivery top can be easily 
detached from body, leaving one seat runa- 
bout; ortonneaucan be attached in place of top. 

Price of Rambler Delivery Wagon, with brass side 
lamps and horn, $850.00 at the factory. Tonneau to 
attach inplace of delivery top, $100.00 additional. 

Rambler Cars are made in six different models, 
9750.00 to $1,350.00. Our new catalogue tells why 
you should buy a. Rambler. 

HI OS. B. JEFFERY II CO.. KENOSHA, WIS., U. S. A. 

^. Chicago Branch, 304 Wabash Avenue. A 

B Boston Branch, 1*5 rnlnubus Avenue. W 



DRY BATTERIES.— A PAPER BY L. K. 

Bohmy treating of open circuit batteries, historical dry 
batteries, modern dry batteries, Hellesen's battery, 
Bryan's battery. Roller's battery, andtne efficiency of 
dry cells. Witb three illustrations. Contained in Sci- 
entific American Supplement, No. lOUl. Price 
10 cents. To be had at this office and from all news- 
dealers. 
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WITTE££ffi! ENGINES 

are sold on SO Days' Free 

Trial. Catalogue 
WITTfi IRON WORK 

617W.5thSt.Kans»Clty 
or Witte Gas & Gasoline 
Engine Co., 48 S. Canal 
St., Chicago, IllinoiB, 




IF YOU SHOOT A RIFLE 

Pistol or Shotgun, you'll make a Bull's 
Eye by sending three 2c. stamps for 
the Ideal Hand-book l 'A," 126 pages 
FREE. The latest Encyclopedia of 
Arms. Powders, Shot an d Bullets. Men- 
tion Scientific American. Address 
IDEAL MFG. CO., 2GU St., NEW HAVEN, CONN., U.S.A. 




\YPHERS 



%J INCUBATORS 

Guaranteed to hatch more and healthiertihicks than 
any other make, or your money back. Use less oil; 
Belf -regulating, self -ventilating, non-moisture. En- 
dorsed and adapted by 36 Government Experiment 
Stations. Catalog free 1 f you name this paper. 
Cyphers Incubator Co. Buf falo, N. Y. 

Chicago, Now York or Boston. 




KENT POCKET METERS 

Automatic Volt-Ammeter 

Is designed and calibrated espec- 
ially for testing batteries on eras 
oline automobiles and launches 
and for any other use of like ca- 
pacity. Accurate and substan- 
tial. Ampere reading made sim- 
ply by pressing button. The 
most convenient and complete 
battery tester on the market. 

Volt-Ammeter $0.00. Amperemeter $4.50. 

Atwater Kent Mfg. Works, 110 N. t>th St., Philadelphia, Pa 





A Tire Triumph 

IN THE 

Morgan & Wright Clincher 

We have turned twenty years* experience to 
good account for the owners of automobiles. 
It has an extremely tough casing and a reinforced 
shoefwhich fits the rim perfectly. Extra heavy rub- 
ber tread— adding materially to its ease and durabilty. 
Minimizes Tire Troubles. Insist Upon It 
Our booklet ." A Tire Triumph " can be 
had by addressing Dept. M. 

MORGAN & WRIGHT, CHICAGO 

. New York Dayton, 0. St. Louis San Francisco 



ACETYLENE GAS AND CARBIDE OF 
Calcium.— All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments perform edwith it. A most valuable series 
of articles, giving in complete form the particulars of 
this subject. Details of furnaces for making the carbide, 
gas generators, gas-meters, burners, etc. Contained in 
Scientific AmeS-ican Supplement Nob. 99S* 
1004, 1007, 101'.i» 1014, 1015, 1016, 1022, 
i«:i« ( lOJIS, 1057, 1064, 1071, 107^, 108a, 
10S3, 1084. 1085, 1086, 11 #4, 1124, LIS*. 
1149,1150,1203,1204, 1206and1209. Price 10 
cents each, by mail, from this office, and all newsdealers 




STEVENSDURYEA 



Gasoline Automobile 

is distinctly a pleasure vehicle— a pleasure to 
look at, a pleasure to run. and embodies the 
fascinations of automobiling in the most per- 
fect form. 

"It Starts from the Seat" 

and has a two-cylinder seven horse power motor 
of the four-cycle type. Price at factory, in- 
cluding complete equipment, 

& $1 ,300 & 

Send for handsomely illustrated catalog, con- 
taining full details, mailed Free upon request. 

J. STEVENS ARMS <S. TOOL CO. 

925 Haiti St., Chlcopee Palls, Mass. 

Member Association Licensed 
Automobile Manufacturers. 



A GOOD INVESTMENT 

For $1.75 we will send by express (not prepaid), 
complete N. D. Outfit with full instruc- 
tions for learning TELEGRAPH 
OPERATING. 

A fascinating study 
tbat will enable you 
to earn good wages. 
Send 25 cents for uni- 
versal dating stamp, 
by mail, postpaid. 
Send for our catalog. 
Established 1879. 
J. H. Bunnell & Co.. Inc. 20 Park Place New York 




ELECTRICAL APPARATUS REPRE- 

sented by Conventional Diagrams in Drawings.— Fifty 
diagrams showing the usual method of illustrating elec- 
trical apparatus in drawings. A labor saving paper. 
Contained in Supppement 1106. Price 10 cents. 
For sale by Munn. & Co. and all newsdealers. 




DRINK PURE WATER 

if you want to be healthy. Don't 
venture on drinking doubtful 
water. Always use the 

Berkefeld Filter 

which completely removes Typhoid and 
cholera germs from the water. Send for 
circulars. 

BERKEFELD FILTER CO., 

4 Cedar Street, New York. 



117 pi j DRILLING 

ff L. L L Machines 

Over70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 



V Telescopes 

yj l We supply equatorially mounted 

/ \ Astronomical Telescopes 

/ \ for amateur purposes. Our 

/ \ OBJECTIVES 

' * are absolutely guaranteed 

to be optically perfect. 
GUNDLACH-MANHATTAN OPT. CO.. Rochester, N. Y. 



& 



i THE "BEST" LIGHT 

Outshines the Sun. 

I It' spur e white light makes day of night. Costs less than 
J kerosene; six times more powerful than electricity. Exam- 
I Ined, tested and permitted by underwriters' association. 
CATALOG FREE. 

. . NO DIRT- NO WICK - NO SMOKE-NO SMELL , 

I Agents wanted. Exclusive territory, good commission paid 

I THE BEST LIGHT COMPANY, 

I Sole Owners of Original Patents. 87 E- 6th St., Canton, Ohio. 



50 Years' 
Experience 




Tre.de Marks, 
Designs, 
Copyrights, Etc. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn A Co. receive 
Special Notice, without charge, in the 

Scientific American 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, 13 a 
year; four months, $ 1. Sold by all newsdealers. 

MUNN&C0. 3e,Bf «NewYork 

Branch Office 625 P St. Washington, n.C. 



Especial Quality in Steel Castings. IS^ffi^SSSS'^fffSg 

finest forgings. Our raw material is most carefully selected and our PRODUCT fills the highest require- 
ments. OPEN HEARTH STEEL CASTINGS, for locomotive, shipbuilding, electrical, pump and general 
machinery purposes. Subject to U. S. Government, Lloyd's, Railroad and other specifications. 

SEABOARD STEEL CASTING CO., Chester. Pa, 



Shaft coupling, D. H. Hendetshot 748,373 

Shampooing, bib and head rest for, L. Lar- 

rimore 748,081 

Sharpener, knife, J. R. Hare 748,360 

Shears. See Animal shears. 

Shoe tongue, J. A. Lyons 748,107 

Show case, E. C. Thuniau, reissue 12,188 

Sifting machine, flour, Grave & Sehaible 748,366 

Signaling apparatus, electric, Herzog & 

Wheeler 748,501, 748,502 

Signaling system, W. H. Hammond -. 747,949 

Signature gatherer, MacDowell & Sperling.. 748,198 

Skate, A. P. Draper 748,172 

Slack take up mechanism, E. G. Shortt.... 748,112 
Slate, treating and cleaving, W. A. Mc- 
Laughlin 748,518 

Sled, bob, G. Koch 748,104 

Smelting furnace, E. Riveroll 748,561 

Smoke consuming furnace, C. W. Stanton.. 748,432 

Sole, shoe, T. Fadden 748,490 

Sound reproducer, T. II. Macdonald 747,991 

Spark arrester, J. Whitehouse 748,550 

Spectacles, J. C. Anderson 748,459 

Spring bearing plate, C. A. Lindstrom. . . . 748,512 

Spring motor, J. E. Jordan 748,506 

Spring switch, Entwisle & Wertz 747,956 

Springwork, J. A. Staples 748,435 

Stacker, pneumatic, J. Henry. 748,070 

Stamp recording attachment, time, C. W. 

Graham 748,365 

Stamping and vending machine, ticket, E. 

E. Flora 748,272 

Stanchion, cattle, W. T. Edwards 747,054 

Station indicator, F. Clark 747,038 

Steam boiler, T. F. Morrln 748,400 

Steam engine, multiple cylinder, H. S. 

Baldwin 747,926 

Steam engine, multiple cylinder, Lemp & 

Persson 748,083 

Steam heater, W. P. Hussey ... 748,379 

Steamer, domestic, W. Ashert 748,037 

Steaming board, J. Bieberneit 748,470 

Still, ammonia, N. W. Condlct 747,944 

Stoker driving mechanism, mechanical, H. 

Snyder ' 748,539 

Stop mechanism, T. F. Robinson et al 748,103 

Stove air feeding apparatus, L., Jr., & A. 

F. Brandt 748,472 

Stovt?, convertible, 0. R. Morgan 747,998 

Stove or furnace, gas heating, Bechtold & 

Faber du Faur 747,928 

Stove oven revolving stand, A. S. Bliss 747,929 

Stovepipe holder, O. F. Goodman 748,063 

Stoves, etc., air heating device for, C. E. 

Whltaker 748,326 

Street cleaning machine attachment, O. 

Brothers 748,160 

Street cleansing or scavengering apparatus, 

F. J. Scott 748,109 

Stretcher, collapsible, E. Kottusch 748,289 

Sugar, making. W. O. Salisbury 748,314 

Surgical operating frame, R. C. Hoyer 747,972 

Swager, G. B. Stone 748,565 

Switch operating device, J. E. Campbell.... 748,345 

Syringe, hypodermic, A. Schmidt 748,424 

Table, T. C. Beach 748,041 

Tedder, E. C. Rosenaw 748,532 

Telegraphy and transmission of power, 

wireless, Armstrong & Orling 748,143 

Telephone support, Pelton & Ramsey...... 748,524 

Thermostat, G. A. Wall 748,323 

Tire, elastic vehicle, E. M. Birdsall 748,256 

Tire setting machine, G. Lattin 748,292 

Tobacco, harvesting and curing, J. B. Un- 
derwood 748,440 

Tongs, Ingot, E. S. Sites 748,222 

Tongue support, Wenzelmann & Over- 
holt 748,548 

Top, J. R. Barry 748,154 

Top, musical, Mighels & Ellis... 748,087 

Tower, G. P. Youmans 748,136 

Toy, G. E. MeVey 748,410 

Toy cradle and savings bank, combined, C. 

Clegg 747,941 

Train controlling and signaling system, F. 

P. Green 747,967 

Trains running at full speed, device for de- 
livering and receiving news from the 

guards of, S. Sehur 748,425 

Tramways, magnetic contact box for elec- 
tric, A. Diatto 748,268 

Transfer, H. Sieard 748,427 

Trap. See Animal trap. 

Treating tank, C. I. Goessmann 748,181 

Trolley, W. J. Rowley 748,422 

Trolley, T. F. Varley 748,441 

Trolley device, Tlseb & Kissinger 748,322 

Trolling spoon or spinner, P. Junod 747,976 

Truck and bolster, car, R. E. Powers 748,007 

Truck bolster, D. C. Courtney 748,167 

Tube cleaner, W. Miller 748,206 

Tube cleaner, E. John 748,283 

Turbine, G. Zahikjanz 748,137 

Turbine engine, F. J. MacKenzie 748,294 

Turbine motor, B. Stevens 748,228 

Turbine, multicellular, Rateau & Sautter... 748,216 

Turbine wheel, steam, H. Zoelly 748,139 

Turn table for cranes or the like, R. Wilke. 748,328 
Typewriter ribbon reversing mechanism, L. 

Myers 748,208 

Typewriter type bar basket, L. Myers 748,207 

Typewriters, etc., copy holder for carriages 

of, I. H. P. Colleen 748,047 

Typewriting machine, C. Gabrielson 748,062 

Typewriting machine, C. H. Shepard 748,111 

Typewriting machine work clamp or guard, 

R. J. Fisher 747,958 

Typewriting machine work guard, H. F. 

Eckert 747,953 

Umbrella, O. L. Fogle 748,359 

Umbrella tip, J. M. Laube 748,082 

Underreamer, E. Double 748,054 

Upholstery spring support, A. Hirsh 748,072 

Upholstery spring support, A. Hirsh. 748,072, 748,073 

Valve, Kordick & Sulgrove 747,98a 

Valve, J. Knowles 748,192 

Valve for sanitary apparatus, flushing, N. 

Curtis 748,265 

Valve gear for hydrocarbon traction engines, 

F. A. & H. F. Klockslem 748,509 

Valve, pressure regulating, J. W. Nethery.. 748,091 
Vapor burner, incandescent, G. A. Bonelli.. 748,342 

Varnish or color cup, R. L. S. Doggett 748,052 

Vegetable cutter, G. M. Burnett 747,933 

Vehicle, H. L. Call 747,937 

Vehicle brake, C. E. Roberts 748,016 

Vehicle exhaust relief, steam, A. A. Ball, 

Jr 747,927 

Vehicle foot rest, D. H. Morrison.. 748,402 

Vehicle, motor. S. E. Freeman 748,275 

Vehicle propelling means, W. Flynn 747,959 

Vehicle running gear, J. Krauss 748,080 

Vehicle seat, G. W. Darling 748,349 

Vending machine, R. M. Green ; 748,065 

Veneer or covering for wood or canvas, etc., 
composition of matter used as, A. A. 

Turner 748,235 

Ventilator, W. J. Schumacher 748,315 

Vessel loading or unloading apparatus, G. 

H. Airey 747,923 

Vessels, apparatus for recording speed of, 

J. S. Briggs 748,159 

Violin bow attachment, W. J. Keast 748,286 

Vise, folding, M. D. Colt 748,048 

Wagon attachment, lumber, D. W. Patter- 
son 748,212 

Wagon body, W. Leppert, reissue......... 12,187 

Wagon, dumping, J. T. Hope 488,075 

Wagon, dumping, T. W. Jinkens 748,190 

Wagon, sprinkling, E. D. Eastman 748,058 

Wagons, door and apparatus therefor for 
use upon hopper, Sheffield & Twinber- 

row 748,221 

Wall, concrete building, A. I. Dexter 748,352 

Walls or ceilings, covering, F. R. A. Sun- 
dell 748,542 

Warp stop motion mechanism, J. V. Cun- 

nlff 748,168 

Washboard, J. L. Conner 748,164 

Water, apparatus for the removal of sul- 
furic acid from, H. Relsert 748,308 

Water closet flush tanks, ball cock for, 

W. O. Foss 748,492 

Water column, W. McComb ' 748,515 

Water purifier, rain, G. Ritter 748,102 

Water screen and filter, S. Stout 748,230 

Waterproofing or preservative purposes, 

treating surfaces for, E. M. Caffall.... 747,935 

Weft fork, Pickles & Blakey 748,096 

Weighing attachment for refrigerators, W. 

| H. Mitchell 748,297 

Weighing machine, pressure, S. G. Reed... 748,010 





Valuable Books 

* * * 

Home Mechanics 
for Amateurs 

This bookhas achieved an unparalleled successinone 
week, ana a Special Edi- 
tion of 4,000 copies has been 
ordered. It is by far the 
largest and best book on 
the subject ever offered at 
such a low price. It tells 
how to make things the 
right wav— the "only" way 
— at small expense. It will 
prove of value to you— 
much more than you real- 
ize. Do things with your 
hands. Send for a circular 

f living contents— the circu- 
ars costs only a cent— the 
book $1.50 postpaid. If the 
book could meet you face 
to face you would be the 
first to purchase. The first 
large edition is almost 
gone, order to-day. 

370 Paves 326 Illustrations Price Si. 50 
REVISED and ENLARGED EDITION 

The Scientific American 

£% ■ ■ ■ Of Receipts, 

Cyclopedia zzrz 

15,000 Receipts. 734 Pages. 

Price, $3.00 in Cloth. $6.00 in Sheen. $6.50 
in Half Morocco. Post Free. 

This work has been re- 
vised and enlarged, 

900 New Formulas 

The work is so arranged 
as to be of use not only to 
the specialist, but to the 
general reader It should 
have a place in every 
home and workshop. A 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may obtian 
the 

1901 APPENDIX. 

Price, bound in cloth, $1.01 

postpaid. 

TWENTY-THIRD EDITION 

EXPERIMENTAL SCIENCE. 

By GEORGE H. HOPKINS 

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 
Pages. 900 Illustrations. Cloth Bound* Postpaid, 
$5.00. Half Morocco, Postpaid, $7.00. Or 
Volumes Sold Separately : Cloth. $3.00 
per Volume ; Half Morocco, 
$4.00 per Volume. 
EXPERIMENTAL SCIENCE is so well known to 
many of our readers that it is hardly necessary now to 
give a description of 
this work. Mr. Hopkins 
decifi ed some months 
ago that it would be 
necessary to prepare a 
new edition of this work 
in order that the many 
wonderful discoveries 
of modern times might 
be fully described in its 
pages. Since the last 
edition was published, 
wonderful develop 
ments in wireless teie- 

graphy, for exampl e, 
ave been made. It 
was necessary. . there- 
fore, that a good deal of 
new matter should be 
added to the work in 
order t6 make it thor- 
oughly -up-to-date, and 
with this object in view 
some 200 pages have 
been added. On acr 
count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes 
handsomely bound in 
buckram. 

A Complete Electrical Library. 

By PROF. T. O'CONOB SLOANE. 

Aninexpensive library 
of the best hooks on 
Electricity. Put up in a 
neat folding box, as 
shown in cut. For the 
student.the amateur, the 
workshop, the electrical 
engineer, schools and 
colleges. Comprising five 
books, as follows: 

Arithmetic of Electricity i 
138 pages, . . . $1.00 

Electric Toy Making, 140 
pageb .1>1.00 

How to Become a Suc- 
cessful Electr.cian, 189 
pages $1.00 j 

Standard Electrical Dic- 
tionary, 682 pages, $3.00 

Electricity Simplified, 153 Ft™ volumes, 1,300 pages 

pages $1.00 etna over h50 illustratio7is. 

A valuable and indispensable addition to every library. 
Our Great Special Offer.— Wewill send prepaid 

the above five volumes, handsomely bound in blue cloth 

with silver lettering, and inclosed in a neat folding box, 

as shown in the illustration, at the Special Reduced 

Price of $5.00 for the complete set. The regular 

price of the five volumes is $7.00. 





Magic s. 



Illusions and Scientific Diver- 
sions, including Trick Photography. 
This work appeals to 
old and young alike, and 

it is one of the most at- 
tractive holiday books of 
the year. The illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposes of 
the tricks are, in many 
cases, furnislied by the 
prestidigitateurs t h e ni- 
sei ves. Conjuring, .large 
stage illusions, fire-eat- 
ing, s w o r d-Bwallowing, 
ventriloquism, me h t a 1 
magic, ancient magic, 
automata, curious toys, 
stage effects, photograph- 
ic tricks, and the projec- 
tion of moving photo- 
graphs are all well de- 
scribed and illustrated, 
making a handsome vol- 
ume. It is tastefully 
printed and bound. Ac- 
knowledged by the pro- 
fessionto be the Stand- 
ard Work on Magic. 
, 420illus. Prlce$*2.50. 
iy Full descriptive circulars of above books will be mailed 
free upon application. 

MUNN A. CO., 

Publishers, 36 1 Broadway, New York. 




By A. A. Hopkins. 
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WILLIAMS' 



SHAVING 
SOAP 




This great, thick lather is 
like the richest cream in its 
softening, healing, refreshing 
effect. Try it. 

Willi amt' Shaving Soap ii tol dinlhe form of thaving flifki l 
•having toilet t, etc., throughout the vorld. 

THE J. B. WILLIAMS CO., Glastonbury, Coon. 

LONDON PARIS BERLIN SYDNEY 



l^;J[inV^[Ht:i^;]i 



TAUGHT BY MAIL. 



Write for our Free Illustrated Bo-pic, 

'CAN I BECOME AN 

ELECTRICAL ENGINEER ? " 

We tt-ach Elect rinal Engineering, Electric Lighting:, 
EleclHe Railways, Mechanical Engineering, Steam Engi- 
,.''r.--'.i .;.-. Mechanical Drawing, at your home by mail. 
[tiatlLub; indorsed by Thos. A. Edison and others. 
ELECTRICAL ENGINEER INSTITUTE, 
DapLA. 240-848 W. 8Sd St. New York. 



w ? s AT Schapirograph? 

THE DUPLICATOR that cleanly multi- 
copies anything written with p^n or typewi iter, also 
music, drawings, etc. One original give* 150 copies 
BLACK ink in 15 minutes. A VOIDS stencil, 
washing, delays, and expensive supplies. Price, 
complete, cup-sizc orilflt. #K.OO. LasSs for rears, 
Sent on 5 1>\ V fc- FliKK TRIAL *l!l«.ul it- 
posit. THE S. A. SCHAPIKOUKAPH CO., L'65 Broadway, New York. 




MEET 

ALL 

NEEDS 

Experience has established It as 
a fact. Bold by all dealers. You 
sow — they grow. 1904 Seed 
Annual .postpaid free to all ap- 
plicants. 

D. M. FERRY & CO. 
DETROIT, MICH. 



What Is Daus* Tip-Top? 

TO PROVE that Daus' "Tip-Top" is 

the best and simplest device for making 

100 copies from pen-written and 50 

copies from typewritten original, we will 

ship complete duplicator, cap size, 

without deposit, od ten (10) 

days' trial. ^^ 

Price $?. 50 less * C *.. * 

trade discount of rm Net 

8SH per cent, or %^W 

The Eelii F. Dans Duplicator Co., Daus Bldg, 111 John St., New York 




ELECTRIC AUTOMOBILE. — DIREC- 
tionB, with many lllust.rat.lon8, for making a complete 
machine from two bicycles are given in Supplement 
No. 1195. The motor and battery are also treated of 
in detail. Price 10 cents. For sale by Munn & Co. and 
all newsdealers. 



Suplee's ^fr S& *V 
Mechanical^- * 
Engineer's 
Reference Book"' 




Weighing tea, etc., apparatus for, Driver 
& Clark 

Well casing elevating device, Hale & Wig- 
ton 

Well drilling machine, F. R. &E. E. McKee 

Well or cistern cleaner, D. B' Jackson.... 

Well swivel wrench, oil, J. Barrett 

Wheel. See Car wheel. 

Wheel scraper, L. F. Rogalla, et al 

Whimetree hook, L. F. Hughes 

Winding machine thread guide, J. O. Mc- 
Kean 

Windmill, W. Curtis 

Window fastening device, L. Mouat, Jr. . . . 

Wire hoop stretching machine, J. P. Mitchell 

Wood impregnating device, W. Angus.... 

Wood splitting machine, O. E. Cheesebrough 

Work and tool holder, C. J. Rowe 

Wrecking device, W. J. Cummings, et al.. 

Wrench, ,T E. Peterson 

Wringer attachment, J. D. Hiss 

Yoke attachment, neck, D. N. Luse 



748,055 

748,183 
748,517 
747,974 
748,153 

748,218 
748,280 

748,300 
748,485 
748,205 
748,399 
748,033 
748,162 
748,018 
748,484 
748,527 
748,074 
748,388 



DESIGNS. 

Bath fixture, shower, J. H. Gavin 

Coffee and name plate, J. M. Navarro 

Cup, M. Van Gelder 

Glove, F. Schmidt 

Lamp shade, J. Vanderbilt ■ 

Lamp shade, H. F. Avery 36,714 to 

Paper, wall, I. Leroy 36,720, 

Photographs, pictures, and illustrative mat- 
ter, panel border for, E. F. Eberle 

Spoons, forks, or similar articles, handle 
for, F. Habensack 

Spoons, forks, or similar articles, handle 
for, J. H. Hobson 

Talking machine cabinet, L. F: Douglass, 

36,717, 



36,719 
36,710 
36,711 
36,722 
36,713 
36,716 
36,721 

36,712 



36,709 
36,718 



TRADE MARKS. 

Antiseptic and germicide solutions, Nelson, 

Baker & Co 41,780 

Antiseptics, disinfectants, germicides, and 

insecticides, J. Baxcres de Alzugaray.. 41,781 
Beer, C. A.' Lammers Bottling Company.... 41,760 
Boots and shoes, leather, Baltimore Boot 

and Shoe Mfg. Co 41,744 

Boots and shoes, leather, H. C. Jenney.... 41,745 

Cantaloups, W. F. Allen 41,759 

Cocoa and chocolate, Seeman Bros 41,762 

Coffee, J. J. O'Donohue's Sons 41,772 

Coffee, roasted, Levering Coffee Co.. 41, 763 to 41,771 
Confectionery coating machinery, Confec- 
tioners' Machinery and Manufacturing 

Co 41,797 

Corsets, American Lady Corset Co 41,741 

Cosmetics, C. Collins 41,779 

Cotton cloth buff wheels, Williamsville Man- 
ufacturing Co 41,791 

Cream, evaporated, Van Camp Condensed 

Milk Co 41,773, 41,774 

Elastic bands, braids, and webbing, A. 

Steinhardt & Bro 41,737 

Envelops, Outlook Envelope Co 41,751 

Flour, wheat, F. G. Atkinson 41,776 

Food, milk, Lacto-Globulin Co., Ltd 41,775 

Fruit juices, Russell Mfg. Co 41,761 

Fuel, manufactured, Coaleo Fuel Manufac- 
turing Co 41.758 

Games, card, Pit Publishing Co ..... ., -£1 ,748 

Garment supporters, H. N. Northrop i 41,734 

Goods, certain named piece, G. W. Mac- 

Cutcheon 41,740 

Gutta percha tissue, tailors' prepared, F. 

D. Scott 41,738 

Ink, Paul's Ink Co 41,753 

Jars, glass, J. A. Landsberger 41,790 

Leather, certain named, American Leather 

Co 41,742 

Mattresses, T. B. Burnett 41,746 

Meats, certain named, Cudahy Packing Co. 41,778 
Metal polishing compound, W.. G. Day.... 41,755 
Molding or printing and starch machines, 
Confectioners' Machinery and Manufac- 
turing Co 41,796 

Oils, lubricating and similar, J. L. Fannon 41,756 
Ointment and plasters, Medical Lake Salt 

Mfg. Co 41,786 

Oxygen preparations- for external use, L. 

F. Neirath 41,782 

Paper and envelops, writing, J. C. Blair 

Co 41,749, 41,750 

Pens, metallic, Esterbrook Steel Pen Mfg. 

Co 41,752 

Poisons for rodents, Bakteriologisk La- 

boratorium, Neumann & Co., i Aalborg. 41,787 
Remedies for certain named diseases, G. 

J. Rotban 41,783 

Remedy, certain named internal, R. W. 

Gardner 41,784 

Remedy for animals, external, A. B. Young 41,788 
Rubber fabrics, certain named, Tredair 

Rubber Co 41,739 

Safes, vault doors, and safe deposit boxes, 
fire and burglar proof, Hall's Safe 

Company 41,794 

Sewing machines and accessories, dry- 
thread, New Home Sewing Machine Co. 41,795 
Shoes, leather, Baltimore Boot and Shoe 

Mfg. Co 41 ,743 

Soap and soap powder, Davis & Marston.... 41,754 

Suspensories, J. U. Adams 41,789 

Tobacco for pipes and cigarettes, cut, K. 
K. General-Direction der Tabak-Regie in 

Wien 41,777 

Tonics and laxative tablets, Kohna Medi- 
cine Co 41,785 

Tools having a cutting edge operating by 
a shaving cut, machine, Jonas & Col- 

ver 41,792 

Typewriter ribbons, R. W. Booth 41,735 

Watches and parts of watches, Georges 

Favre-Jacot & Co 41,747 

Water closets, J. F. Johnston.. 41,793 

Waterproof fabrics and articles made there- 
from, certain named, H. M. Sawyer & 
Son 41,736 



LABELS. 

"Antikolin," for machine, J...W. Hightower. 10,635 
"Fast Bind — Fast Find," for velvets and 

other pile fabrics, L. Whitman & Co.. 10,631. 
"Florida Water," for Florida water, Man- 

, hattan Laboratories 10,634 

"Household Enamel," for enamel, J. H. 

Weber & Co 10,64b 

"La Palmera Imperial Prunes," for prunes, 

J. Gallegos 10,641 

"Manuaoa Assorted Chocolates," for confec- 
tionery, P. J. Manusos 10,640 

"Manusos High Grade Chocolates and 

Fruits," for confectionery and fruits, P. 

J. Manusos 10,639 

"Meister Brau," for beer and malt extract, 

A. Wilmanns 10,638 

"Peach Mellow," for a beverage, Blumen- 

thal Bros 10,637 

"Plump's Enterprise Fly Wrapper," for 

wrapping' paper, H. F. Plump 10,632 

"Soapex," for washing compound, W. R. 

-Hollingshead Co 10,642 

"Viche-Fiz," for medicine, S. F. Croft 10,636 

"White's Boro Paper for the Toilet," for 

toilet paper, C. C. White 10,633 



PRINTS. 

'Graphic Base Ball," for a game, C. E. Varney. 872 



A printed copy of the specification and drawing 
of any patent in the foregoing" list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, . provided the name and 
number of the patent desired and the date be 
given. Address Miinn & Co., 381 Broadway, New 
York. ( 

Canadian patents may now be obtained by the In- 
ventors for any of the inventions named in the fore- 
going Hat. For terms and further particulars 
address Mono & Co., 361 Broadway, New York. 



IPERFQ RATED METALS 

y*FOR ALL USES. MA0£A& REQUtRED*\ 
HARRtNGTON&KlNG PERFORATING ©..Chicago! I 



SPECIAL, HOMESEF.KERS' EXCURSIONS 

will be run via the NICKEL PLATE ROAD, from 
Buffalo, on the tlrst, and Third Tuesday of each month to 
April 1904, to all points through the West and South- 
west, at exceedingly low rates. TicKets limited to 21 
days returning. See local Agents, or write A. W. Eccle- 
stone, D. P. A., 385 Broadway, New York City. 



15,000 Copies 

ot Financial Tnpicx were issued for December. We 
have remaining l,€0O copies, A sump I e copy Trill foe sent 
FltEE, while th£y lost, to [ f yi£t>iis iiitert>Htefl m financial 
mattery Aildrws Financial Tomes PiihlfobinK 
Co.* 9U1 Exchange Court Building, New York City. 



FACTORY AGENCIES 

wanted for 

CALIFORNIA 

Two men on the road all the time. Address 

FOWLER & FOWLER 
General Delivery Oakland* California 




Every facility for the manufacture of articles from 
aluminum : s-tamped, spun, formed, or cast. We have 
the largest and finest equipped factory in the United 
States for this class of work. Let us quote prices. 

THE E. A. FARGO CO., - - - ATTLEBORO. MASS. 



Telegraphy; 



illsrfree. Wonderful automaticteacber. 
vies, »a up. OMNIGKAl'II 

, 58, 89 Cortlundt ft.. N. V. 




5V FRANKLIN 

Model Shop 



The Franklin Model Shop. 

Experimental work for inventors; any- 
thing in metal from a single piece to a 
complete working model. Apparatusfor 
colleges. Exhibition models. Introduc- 
tion samples of patented articles. Spe- 
cial tools for making metal novelties. 
Inventions perfected. Drawingsand de- 
signs worked out, from inventors' ideas. 
Send for circular 9. 

PAKSELL & WEED, 
129-131 West 31st Street, New York. 



^nsr'sT" Catalogue of Architectural, Scientific 
LULL and Technical Books. 

L Prospectus for 1903 for "Architects' and 
■ mm ^ m ^ m Builders' Magazine,'* monthly $2 a year. 
WM. T. C0MST0CK. Pub., 23 Warren St., New York 



AIITHMflRII C Parts. We are prepared to manu- 
nv I umUUILL facture gasoline engines, trans- 
missions, carburetors, pumps, lubricators, axles. Also 
complete gasolinecars. Sheetmetalstamping. General 
machine work. Good facilities. 30 years' experence. 
OTTO KONIGSLOW, Cleveland, Ohio. 



'CHICAGO MODEL WORKS 

'■'7y£. MAD I SO",' S T CH/CASO, IL L 



SPECIAL MACHINERY ro.«*«*.ii»*i 



Costilo Mttehine Work*, 



& Experimental Work. 
Centre St M New York 



DIES* TOOLS, MODEL.** mm Special Machin- 
ery* Metal Speoifthieft and Stampings manufactured. 
HOEFT & iUOORE, 85-67 Filth Ave., Chicago. HI. 



*< 






SLOT AND VENDING MACHINES 

built on contract. Models and Experimental Work. 

Toole. Dies and Statu pinfta. 
MICHIGAN NOVELTY WORKS, Kalamazoo. Mich. 



SPECIAL MANUFACTURING. 

DIES and STAMPINGS TO ORDER. 

spec'l MACHINERY-MODELS-EXPERIMENTAL WORK 

DROP FORGING DIES AND DROP FORGINGS. 
HARDWARE SPECIALTIES etc MANFD .f(.i ORDER. SEMO SAMPLES 
OR DRAWINGS FOR ESTIMATES. WRITE FOR OUR BOOKLET- 

THE GLOBE MACHINE & STAMPING CO. 

970 HAMILTON ST., CLEVELAND, OHIO. 



TOOLS 
ANQ DIES.1 



INVENTIONS 
DEVELOPED. 



SPECIAL 

[MACHINERY. 



National Supply Co., 835 Broadway, N.Y. 

Model Makers and Manufacturers of 
PATENTED ARTICLES, ETC, 



ICE 



MACHINES, Corliss Emiiui-N, Brewers' 
and Bottlers* Machinery. THE VILTER 

MFG. CO., 899 Clinton Street, Milwaukee Wis. 



W»J 



CATflL&CUE-S FRCL 

UNIOr* MODE.L WORKS 
193 CLARK CHICAGO. 



DRYING MACHINES. 'Hannibal, Mo. ' 



lUinnFIQ * EXPERIMENTAL WORK. 
ITIUULLO Inventions developed. Special Machinery. 
E. V. BA1LLARD, Fox Bldn.. Franklin Square. New York. 



mill nCDC of Special Machinery. Models. 
DUILUlhO Experimental work. Inventions devel- 
oped. Ted Fenn-sadler Mach. Co., Hartford, Conn. 

Dn a U# I M /* C Let me make your wurkfnK 
n #\ TV ■ n W O and (patent -drawings. 
Haled reasonable. F. Lewis, 136 Liberty St.. New York 



MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Small Mach'y. 
EDWARD KLEINSCHMIDT. 82 W. Broadway, New York. 



specialists;^ 

COUNTING, VOTING, SLOT fc 
■.'■:» FECIAL MAC H INERT. J 
•'■KK-iv GIANT MACHIPnB CO.-''- 
'■>-•■'■:•'. :'l- Jll«ll»ieyOWT.COJOT. ■ ■'■■: 



The Scientific American 

For Nineteen Hundred and Four 



CIENmFIC«MERl€AN 



ELABORATE PLANS are be- 
ing made to make the 
Scientific American, in 

every respect, superior to 
what it has been in the past. The 
Editorial Department has been 
strengthened, and connections 
have been made with able corres- 
pondents not only in the principal 
sections of this country, but in the 
principal capitals of Europe. By 
means of our elaborate system of 
non -resident correspondents and 
coadjutors, the Scientific Ame- 
rican is able to furnish its readers 
with the very latest information in 
regard to the most recent scientific 
discoveries and researches in all 
parts of the world. Engineering 
works of importance are fully illus- 
trated and described, and the latest 
experiments in aerial navigation, 
marine propulsion, automobiling, 
yachting, and industrial ' progress 
in all its forms will be found in its 
columns. The progress of inven- 
tion is carefully followed in a special department on patents, which is 
published every two or three weeks. Each issue contains a " Notes and 
Queries " Department, which is devoted to answering, without charge, 
questions of subscribers concerning a great variety of subjects, electrical, 
scientific, and industrial in character. 

<J Special issues of the Scientific American, which are published 
from time to time without any extra expense to the subscriber, have been 
found to be of the greatest value, and have served to greatly increase 
the circulation, which during the past year, has exceeded the record 
of all previous years. 
•T' Subscribe now for 1904. 

Subscription Price, $3.00 Per Year. Sample Copy Free 



MUNN & COMPANY, Publishers 

361 BROADWAY, NEW YORK CITY 
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January 9, 1904. 





WONDER of the AGE 

) Jackson's Patent High Head Centrifugal Pump. Guaranteed to raise water 
.,- 1,000 feet or more and maintain an efficiency of from 10% to 84%. 
S First choice of the Engineer for City Water Works, Draining Mines, Hy- 
( draulicmg, Irrigating and Reclaiming Land. Beats the world for 
J Durability, Economy and Efficiency. Catalogue No. 6. 



Jackaon*a 8-atep Centrifugal Pump 



BYRON JACKSON MACHINE WORKS, 



SAN FRANCISCO, CAL. 



Orient Buckboard 




Model of 1904. With TWO SPEED. Price $425. 

Write for Catalogue, 
WALTHAM MFG. CO.. Waltha.m, Mass. 

NEUSTADT. 
PERRY CO. 

S-_>i;-hL'K-S:iO S. ISth St. 
St. L»ui*s Mo. 




M O 

Protect Your Life 
and the Lives of Others 

The only dependable coaster brake. Durable 
and safe always Specify it. Not an experi- 
ment. Send for literature to-day. Thous- 
ands in use. 




ECLIPSE MACHINE CO., Elmira, N. V. 



We man 
ufacture 



Running Gears 
& Gasoline Engines 





ISSHs 






Money. 



Ail varieties at lowest prices. Best ttailroad 
Track and Wagon or Stock Scales made. 
Also IOOli useful articles, including Safes, 
Sewing .Machines, Bicycles, Tools, etc. Save 
Lists Free. Chicago Scale Co., Chicago, 111 



CHARTER 

GAS and GASOLINE 
i For All Work. 

} Stationaries, Portables, Hoisters, Pump- 
ers, Sawing & Boat Outfits. 

Send for Catalogue and Testimonials. 
State Vour Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 




A BIG SAVING in GAS 

is effected for the house, office, store, 
factory or public building by making 
it yourself with a 

"PADTCD" ACETYLENE GAS 
UAnl Lll GENERATOR 

It generates from carbide and water, 
producing a better light of highest 
candle power. Purer, safer, cleaner, 
than ordinary gas. Takes up little 
room. Saves much money. 

NUGARA FALLS ACETYLENE GAS 
GENERATOR CO., Niagara Falls. N.Y. 





EYE Benders 

We make hand power 
benders for forming eyes 
from straight stock 1% in. 
thick and under. Any 
size eye 7 inches outside 
diameter and under. 
WALLACE SUPPLY CO. 

910 Royal Ins. Bldg. 
Chicago, III. 



SPLITDOR£j v SPARKC0ILS 



Gas Engine 
IGNITER 

Complete with spark coil, $12.00. 
The Best Thing: on tbe market. 
Latest and most improved model. 

$W Sfwl for Circular. 
Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0. 






ff»cl 


"Give Me 






the 






Remington " 

says the 
experienced 
. operator. 




P 




Rer 


nington TypewriterCompany 

327 Broadway, New York. 



■LAMBERT! 



A Typewriter for Home and Busi* 
ness. A wireless machine, $z 5. 

Speed unlimited. Simple; easy to learn ; effi- 
cient ; durable ; weight; 65$- pounds. 

Price, complete, $2.'$. Descriptive booklet free* 
LAMBERT TYPEWRITER CO. 

1274 Broadway, New York 86 La Salle St., Chicago 

Baker & Hamilton, San Francis., Cal., Atr'ts Pacific Coast 
Main Office & Factory. 79-83 Wasb'ton St., B'klyn, N.Y. 





Squabs Psvy g|; 



Bee. I 



- Easier, need attention only part of 

time, bring big prices. Raised in one 

L month. Attractive for poultry men, 

farmers,- women. Send for FREE 

' BOOKJjET and learn this immensely 

_ „ rich" home industry. 

Plymouth Rock Squab Co.. 1 4 Friiend.St,, Boston, Mass. 



'■ S P I N^f H A R I SC O P"JF ^ 

Sir Wjn. -Crookes! invention \tar an owing the,, marvelous properties 
of RADIUM. ----Also - Spinthariscope > %&Hde<- for, viewing 
the phenomena with any microscope. ■ Each instrument is complete 
with particle of radium' of 300,000 activity, and fluorescent screen. 
Rl.<. Spinthariscope, Slide,; postpaid, * -.■-. $7.50 
-K2. CoinpletcSptnthariHcope,. post-paid, . _. 9.00 
Also Radium fifem 7,000'to 300,000'activity for experimental and 
medical purposes i iFy frft f ected metal buiba.. 

WIIXIAMlS, BROWN & EARLE, 
Dept. 6. 918'CheNtniit St., Philadelphia, Pa. 



^iiiimviiinrm. in- =» 



15 to SI Clinton Street. 




Beauty and Utility 

Every business man knows 
the annoyance of loose shirt 
cuffs. Every wise business 
man ought to know that they 
can be easily fixed and regu- 
lated to any desired length 
below the coat sleeve ^^. 
by using SrRll 

Washburne's Cuff Holders! 

They can be instantly attached or de- 
tached. They never come loose— have a 
grip like a bulldog. 

Illustrated catalogue on request. 

Sample pair of Cuff Holders 
sent by mail on receipt of 20c* 



AMERICAN 



RING CO., 
Waterbury, 



LOW RATES WEST. 

Tbe NICKEL PLATE ROAD will sell special one way 
Colonist Tickets to points all through the West and 
Southwest at very low rates, on first and third Tuesdays, 
each montn to April. 1904. If you contemplate going 
West, you cannot afford to overlook this. See local 
Agents, or write A. W. Ecclestone, D. P. A.. 385 Broiid- 
way, New. fork City. 



s on the 
right vfide of 
& question 
of time -the fff i0 

ELGIN fffe9 

W/1TCH 

Every Elgin Watch is fully guaranteed All jewelers 
have Elgin Watches. "Timemalcers and Timekeepers," an 
illustrated history of the watch, sent free upon request to 
Elgin National Watch Co., Elgin, Illinois. 




I Our Microscopes, Microtomes, Laboratory Glass- 1 
ware, Chemical Apparatus, Chemicals, Photo I 
i Lenses and Shutters, Field Glasses, Projection I 
| Apparatus, Photo-Micro Cameras are used by I 
| the leading Lab- ^^^^^_ oratories and I 
Gover'nt Dep'tslB Kl Round the World | 



X 



SCOPES 



Catalogs 1 

Bausch & Lomb Opt. Co. I 

Rochester, N. Y. I 

[^NewYork Chicago Boston Frankfurt, G'yJ 



YourTelephone 

DOESN'T RING LOUD ENOUGH? 

THE Placed on front of 'phone rings 
p r» ajjatteryhell of any size, locat- 

DROP 



ed any place you choose, until 
'phone is answered. No mag- 
nets. Pamphlet " U " free on request- 




Sent postpaid for 
One Dollar. 



GARTOIN-DANIELS 

KEOKITK, TA. 



CO. 



TYPEWRITER HEADQUARTERS 

332 Broadway, New York, sell all makes under half-price. Don't buy 
before sending for samples of writing, prices, exchange and unprejudiced 
id vice. Immense stock for selection. Shipped for trial. Guaranteed 
tirst-classcondition. Dealers supplied. 



Marine Motors 



llifrhest Awards 

Catalogue G on appli- 
cation , . 

BUFFALO . GASOLENE 

HOTOR CO. 

50 Auburn Avenue, 

Buffalo, N. Y. 





GREAT POWER-SMALL COST 

The maximum of strength, d»n 
bility and safety, with the mi 
mum of cost that describes out 
Hoisting Engines for ope- 
ration on Gasoline, Dis- 
tillate or Crude Oil. TSv -' 
ery part of the engine it 
interchangeable. Soon ■ 
saves its cost in fuel 
alone. Both friction and 
geared hoist, 6 to 150b. p. 1 
For quarries, mines, and! 

&. Gasoline Engine Co., P. O. Box 1114 a, Kansas City.'ftlo. 

Eastern Office, 115 Liberty Street, New York City. 



IFSSOP'S STEEL th b e e v /t ry 

O 1 - FOR TOOLS. SAWS ETC. 

W» JESSOP & SONS L'e 91 JOHN ST. NEW YORK. 




"Nothing to watch 
but the road." 



Experience 



"The best thing 
on wheels." 



is the best teacher for the manufacturer as well as for the 
driver. The eatistaction among drivers of 

The OLDSMOBILX 

is due to our 23 years of successful experience in the manu- 
facture of Gasoline motors and engines. 

PRICE $650 

Write for information and catalogue to department 21. 
OL.DS MOTOR WORKS. - DETROIT, MICH. 

Member of the Association Licensed Automobile Manufacturers. 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 
SAMPLESandINFORMATION on application. 



NICKEL 

AMD 

Electro-Plating 

Apparatus and Material. 

TBK 

Hanson & VanWinkle 

Co., 
Newark. N. J. 1 
William St., N. r. 
30 & 32 S. Canal St. 
Chicago. < 





Send for It To Day 

You'll And it always convenient to 
have as a useful and instructive book 

Montgomery & Co.'s Tool Catalogue 
The new edition has704 pagesandis 
copiously illustrated. Pocket size6J4x 
i% ins. Bent by mail for 25c, 

MONTGOMERY & CO., 
105 Fulton St., New York City. 



Volt Ammeters 

Pocket size, but large enough for accuracy 
and practical use. Various ranges for test- 
ing batteries, electric light, telephone and 
other circuits, etc Alt-o, Voltmeters and 
Ammeters for neneral measurements. 
SW~ Send for Circular. 

I* M. PIGNOL.ET, 




80 Cortlandt Street, 




New York, N. Y. 



NOISELESS 

Bevel Pmiorvs 

We can furnish our New Process 
Noiseless Pinions in bevels as well 
as spurs of any size wanted and 
to transmit any required horse 
power. Write for catalogue. 

THE NEW PROCESS RAWHIDE CO. 
Syracuse, N. Y. 



Typewriter Supplies 



Cheapest 
and Best 
Typewriter 
Ribbons 
on the . 
Market 




Finest 

Carbon 

Paper 

that can be 
manufactured 

at Lowest 

Possible 

Prices 



SPECIAL, PRICES TO THE TRADE 

H. M. STORMS, 11-13 Vandewater Street, New York 



A Constant Water Supply 

Without Coat of Maintenance 

is best afforded by the use nf a 
NIAGARA HYDRAULIC ISAM 

The Niagara in anew improvement upon 
the old-fashioned ram, and delivers from Si to 
5 times as much water under the name con- 
dition. Our rams hive been used in almost 
every state in the Union, and have proved 
the superior of all others. Write for catalog 
and testimonies. 

Nlngrara Hydraulic Engine Co., 
Cheater, Pa. 



METAL POLISHES.— FORMULAS FOR 

Putz Pomades, Pastes. Liquids, Powders and Soaps, for 
polishing metals, are contained in Scientific Ameri- 
can 'Supplement Nos.- l'JKt, 1'JSJS and 1480; 
Price 10 cents each from this office and all newsdealers 




NEW ENGLAND WATCHES 

'% ® SCOOT 




Fourteen Size, Thin Model. In a 
Nickel Silver Screw Case. Non- 
Magnetic. Dust and Water Proof. 
The latest, up-to-date watch that 
is compact, strong and every way 
convenieni 
Ready for ^ Jivery, January, 1904. 



THE NEW ENGLAND WATCH CO. 

131 Wabash Av. 
Chicago 
Spreckels Building ? 8now Hill 

BAN FKANCISCO LONDON 



37 Maiden Tjane 
New York 



PRESIDENT SUSPENDERS 



Comfort and service. 
Any shop or by mail. 



Guaranteed — "All breaks made good." 50c and $1.00. 
C. A. EDGAR TON MFG. CO.. Box 222. Shirley. Maw. 
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